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EP 0 340 109 B1 

Description 

The subject invention concerns diagnosis and treatment of autoimmune diseases. 

Autoimmune diseases are a result of a failure of the immune system to avoid recognition of self. The attack by the 

5 immune system of host cells can result in a large number of disorders, including such neural diseases as multiple 
sclerosis and myasthenia gravis, diseases of the joints, such as rheumatoid arthritis, attacks on nucleic acids, as 
observed with systemic lupus erythematosus and such other diseases associated with various organs, as psoriasis, 
juvenile onset diabetes, Sjogren's disease, thyroid disease. These diseases can have a variety of symptoms, which 
can vary from minor and irritating to life-threatening. 

10 in the past decade, there has been an increasing effort to understand the various processes of the immune system 
and how the immune system may be modulated to enhance the natural system to protect the host against pathogens. 
The complexity of the immune system has been a daunting barrier to this elucidation. The many different types of cells, 
their different roles, the nature of their interactions, the molecules involved with their interactions, and the manner in 
which the various molecules are activated to fulfill their roies, all contribute to the complexity and difficulties in designing 

is experimental procedures. In attempting to understand the mechanisms involved with the immunological response, 
their is substantial interest in understanding in what manner the system degenerates to attack self. By understanding 
the relationships between the immune system and distinguishing between self and non-self, there may be ways to 
protect the host from autoimmune diseases or diagnose those individuals who may be susceptible to autoimmune 
diseases and for whom there may be ways to provide some degree of protection. 

20 Reports concerning treatment of a variety of autoimmune diseases, particularly with antibodies, include Steinman 

et al.. Proc. Natl Acad. Sci. USA (1981) 78:7111-7114; Zamvil et al.. J. Exp. Med . (1985) 162:2107-2124; Waldoret 
al.. Science (1985) 227:415-417; Zamvil etal.. Nature (1985) 317:355-358; Steinman etal.. Ann. NY Acad. Sci. (1986) 
475:274-2B4; Zamvil etal., Nature (1 986) 324:258-260; Steinman, 'Treatment of Autoimmune Disease with Monoclonal 
Antibodies" In New Horizons in Animal Models for Autoimmune Disease , Academic Press, 1987, pp. 277-288; Vladutiu 

2S and Steinman, Cell Immunol. (1 987) U)9: 1 69-1 80. 

Relationships between T-cell receptor variable regions and other characteristics are described in Winoto et al., 
Nature (1986) 324:679-682; Kappler et al., Cell (1987) 49:263-271; and Sinha et al., Science (1988) 239:1026-1029. 

Sequences of various T-cell receptor subunits may be found in Yoshikai et al., J. Exp. Med. (1986) J64:90-103; 
Arden et al. , Nature (1 985) 316:783-787; Kimura et al. , J. Exp. Med. ( 1 986) J64739; and Lai et aj. , Nature (1 988) 331 : 

30 543-546. 

See also U.S. Patent No. 4,695,459, issued September 22, 1987, which describes the treatment of autoimmune 
diseases using anti-Leu3 antibody. 

WO-A-86/06413 relates to a reagent capable of binding to T-celis and having specificity for a unique sequence 
within the variable region of the p chain of the T-cell receptor, the presence of increased number of T-ceils carrying the 
35 unique sequence relative to the number of T-cells carrying the sequence present in a normal subject being associated 
with a specific disease. 

The present invention provides a method for detecting the propensity in a human host for an autoimmune disease, 
said method comprising detecting the presence in a human genome of a locus encoding at least a portion of the variable 
region of a T cell receptor associated with the occurrence of the autoimmune disease. 
40 I The invention also provides a peptide comprising an amino acid sequence encoded by a locus of a T cell receptor 
variable region associated with the occurrence of an autoimmune disease. 

The invention further provides a pharmaceutical composition for inhibiting lymphocyte mediated attack on human 
syngeneic ceils associated with an autoimmune disease comprising a monoclonal antibody specific for an amino acid 
sequence encoded by a locus of a T cell receptor variable region associated with the autoimmune disease, in admixture 
45 with a pharmaceutical^ acceptable carrier, and also provides a pharmaceutical composition for inhibiting lymphocyte 
attack on human syngeneic cells associated with an autoimmune disease comprising a peptide of the invention in 
admixture with a pharmaceutically accepted carrier 

The invention further provides a monoclonal antibody specific for an amino acid sequence encoded by a locus of 
a T cell receptor variable region associated with an autoimmune disease, for use as a medicament, and also provides 
so the use of a monoclonal antibody specific for an amino acid sequence encoded by a locus of a T cell receptor variable 
region associated with an autoimmune disease for the manufacture of a medicament for treatment of an autoimmune 
disease. 

The invention also provided a peptide of the invention for use as a medicament, and further provides the use of a 
peptide of the invention for the manufacture of a medicament for treatment of an autoimmune disease. 
ss it has now been found that there is a correlation between the presence of one or more loci of the T-cell receptor 
variable region and the propensity for autoimmune disease. Furthermore, in those hosts which express the T-cell 
receptors comprising the expression product of such loci, preventing binding of such T-cells to the target cells can 
provide prophylactic and/or therapeutic benefit. 
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The T-cell receptor has two subunits involved in binding, either a and p, or y and 5. The variable regions associated 
with the subunits have a similar organization to those of the immunoglobulins, the f) and y subunits having a variable 
region which comprises exons associated with the V, D and J regions, while the a and 5 subunits comprise exons 
encoding the V and J regions. By rearrangement of germ line DNA, the exons are joined to the constant or conserved 

5 region and by subsequent splicing of the messenger RIMA, an open reading frame is achieved which encodes the 
subunit. Depending on the particular genetic inheritance of the host, the variable region loci of the individual will be 
different. By determining those loci associated with a particular autoimmune disease, one can diagnose, prenatally or 
any time thereafter, a propensity for the particular autoimmune disease and at any time prior to or during the occurrence 
of symptoms of the disease, treat the host in a manner which inhibits the attack by the T-cells carrying the particular 

10 variable region against the target cells. The T-cell receptors, depending on the nature of the T-cell, bind to Class I or 
Class II major histocompatibility antigens. CD4 is associated with Class II MHC. 

The autoimmune diseases of significant prevalence include multiple sclerosis, associated with destruction of myelin 
and glial cells, rheumatoid arthritis, associated with joint lesions, system lupus erythematosus (SLE), associated with 
deposition of autoantibodies and immune complexes, psoriasis, pemphigus vulgaris, juvenile onset diabetes, associ- 

J5 ated with destruction of beta cells in the islet of Langerhans, Sjogren's disease, thyroid disease, Hashimoto's thyroiditis, 
and myasthenia gravis, while there are many others. 

The variable loci associated with a propensity for the disease may be identified in a number of different ways. One 
way is where an animal model exists. In this situation, one can identify in vitro the particular locus common to the 
animal model which responds to the presence of a target protein fragment on an antigen-presenting cell, where the T- 

20 cells are properly restricted by the Class II MHC of the antigen-presenting cells. The demonstration of expression of 
the common variable region locus associated with the disease propensity can be achieved by having monoclonal 
antibodies specific for the peptide expressed by the locus. Alternatively, one could perform Southerns, to demonstrate 
the presence of the locus in the genome, or Northerns to 'demonstrate the transcription of the locus. In this manner, 
one can rapidly define the common loci of the variable region(s) of the subunit(s) common to the disease. 

2S A 100% correlation is not to be expected, nor will it be normally achieved. It will usually be satisfactory that in at 
least 60%, preferably in at least 70% of the hosts positive for the disease, the locus is present. Similarly, in fewer than 
about 50%, preferably in fewer than 30% of the hosts which do not present the symptoms of the disease, the locus is 
present. These percentages should be based upon a statistically significant number of hosts. 

The diseases susceptible today to animal models include multiple sclerosis, which finds analogy in experimental 

30 allergic encephalitis in mice, Hashimoto's thyroiditis, which finds analogy in experimental autoimmune thyroiditis in 
mice, systemic iupus erythematosus which finds analogy in NZR/W mice, myasthenia gravis, which finds analogy in 
experimental myasthenia gravis in mice, juvenile diabetes, which finds analogy in the NOD mouse and the BB rat. 

Where an animal is not available and one is interested in primates, particularly humans, a number of different 
techniques may be employed to identify the loci of interest. Lymphocytes may be isolated from a host which has the 

3S autoimmune disease. Macrophages may be isolated to serve as antigen-presenting cells autologous to the host T- 
cells. Small numbers of T-cells, generally fewer than 10 5 , preferably fewer than 10 3 , may be expanded and used with 
the macrophages and the antigen associated with the autoimmune response to identify T-cells which are activated by 
the presence of the antigen and antigen -presenting cells. cDNA may be prepared from the messenger RNA of the 
cells, in groups of cells which show activation, as demonstrated by interleukin-2 secretion, expansion of cells, or other 

40 indicia. The resulting cDNA may then be subtracted from the same cell population which has not been subjected to 
activation, so that residual cDNA may be correlated with expansion of formation of cells having the T-ceil receptor of 
interest, as well as increased expression of the T-cell receptor of interest. The DNA may be identified employing a 
probe for the conserved region and the variable region sequenced. The variable region sequence may then be used 
to identify the genomic locus, if such locus has not been previously sequenced and reported. 

*s Alternatively, one may identify B-cells as peripheral blood lymphocytes from the host, which bind to the target 
antigen associated with the particular autoimmune disease, by panning, affinity chromatography, magnetic separation, 
or the like, where the antigen is used as the ligand for identifying surface immunoglobulin which binds to the antigen. 
The B-cells may then be immobilized on the surface and used for affinity separation of T-cells which recognize the 
fragment of the antigen in the context of an MHC to which the T-cells are restricted. The resulting T-cell population 

so enriched for T-cells associated with the disease may then be repetitively reiterattvely enriched using a similar procedure. 
The T-cell enriched population may now be further enriched by employing antigen-presenting cells without affinity 
separation to provide expansion of the target T-cell population. The resulting cell population may then be used as an 
immunogen to produce monoclonal antibodies. The monoclonal antibodies may be screened with T-cells from hosts 
having the autoimmune disease to identify common antigenic sites. The cells having common antigenic sites may be 

ss screened for the particular exons associated with the variable regions of the different hosts, to identify common loci 
as diagnostic of the disease and involved in the expression of T-cell receptor involved with the etiology of the disease. 

T-celis can also be enriched in the case of autoimmune brain diseases, like multiple sclerosis, by incubating T- 
cells with y-interferon pulsed astrocytes, with or without myelin. The astrocytes will present myelin fragments in the 
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context of MHC to T-cells. Astrocytes do not constitutivety express MHC Class II molecules, but can be induced to do 
so with ^-interferon. 

These techniques are well established and can be readily repeated providing for identification of the relevant exons 
associated with a particular autoimmune disease. So far as the availability of an animal model, the DNA sequence 

5 homologies of the mouse and human variable region families have been correlated, so that identification of the mouse 
variable region will directly identify the human locus. 

Selection of the particular T-cell receptor variable region gene product may be approached in a variety of ways, 
depending upon the nature of the disease, different protocols or approaches may be employed 

For those disease such as myasthenia gravis, where the specific auto-antigen which is the target of autoreactive 

10 T-cells is known, for myasthenia gravis the acetylcholine receptor, T-cells may be grown with specificity for the disease- 
inducing auto-antigen. For myasthenia gravis, acetylcholine receptor-specific T-cells are grown following the method- 
ology for expanding auto-antigen-specific T-cell clones as previously described (Zamvil et al „ Nature (1985) 317: 
355-358; and Zamvil eiaL, Nature (1 986) 324:258-260). Peripheral blood lymphocytes (PBL) are isolated from whole 
blood of myasthenic patients. Assays are performed at a relatively low concentration of cells, generally fewer than 10 6 , 

75 preferably fewer than about 5x10 s , in an appropriate medium, e.g. RPMI supplemented with 10% autologous serum. 
Celts may then be stimulated with mammalian acetylcholine receptor or specific peptides known to stimulate T-cells 
of myasthenic individuals: thus, myasthenics who are HLA-OR3, DQw2, respond to acetylcholine receptor peptide 
P257-261 (L-L-V-l-V-E-L-l-P-S-T-S-S), while myasthenics who are HLA-DR5, DQw3 t respond to p195-212 (D-T-P-Y- 
L-D-l-l-Y-H-F-V-M-Q-R-L-P-L). 

20 The dosage is conveniently about 5-20 u,g/ml of the peptide to stimulate cultures administered initially for about 5 
days, preferably about 6 days or more. Viable cells are collected and about 5x1 0 s viable cells are stimulated with 3x1 0 7 
autologous antigen-presenting ceils (irradiated with about 3300 Rad) and about 20 u.g/ml acetylcholine receptor for a 
specific peptide. About 1 2 days later, viable cells are collected, e.g. on a Fboll gradient, and cloned by limiting dilution 
at about 0.3 ceils/well in the presence of about 5x10 s antigen-presenting cells and human interleukin-2. Cells from 

25 individual wells are expanded and grown in tissue culture flasks. 

The T-cell receptor variable gene usage may then be determined by sequencing the mRNA or cDNA using the 
polymerase chain reaction and oligonucleotides as primers corresponding to the leader-V and V-J or V-D junctions, 
depending upon whether the a or (J subunit is involved. The polymerase chain reaction is extensively described in 
Sinha et al „ Science (1988) 239:1026; and Saiki et al„ Nature (1986) 324:163. By comparing the identified V region 

30 with cells from other victims of the disease, one can establish that a particular sequence may be identified with the 
disease. 

For those diseases where a specific auto-antigen has not been identified, or an alternative route is desired, one 
may rely on oligoctonality of T-cells in a restricted anatomic compartment characteristic of the disease, for instance 
the synovium in rheumatoid arthritis (Stamenkovic et al., Proc. Natl. Acad. Sci. USA (1988) 85: 11 79-11 B3); or the 

35 cerebrospinal fluid in multiple sclerosis (Hafter et al ., Neurology (1987) 36:314). T-cells are isolated from the compart- 
ment and their T-cell receptor V-region gene expanded with the polymerase chain reaction and sequenced utilizing 
the primer oligonucleotides described above. Again, the resulting sequences may be compared with other patients, 
victims of the particular diseases, to demonstrate the generality of the sequence as a diagnostic for the disease. 
For those diseases, such as Graves disease, where the target organ is inaccessible except by surgical intervention, 

40 the association between the T-cell receptor V-region gene in the germline and susceptibility to the disease may be 
established as follows. By utilizing probes for the T-cell receptor and Southern hybridization, a T-cell receptor polymor- 
phism may be identified in patients with the disease as contrasted with normal patients. When such polymorphisms 
are significantly associated with the disease (p < 0.03 on X 2 analysis) the particular V-region gene product, associated 
with the T-cell receptor probe, may be used as a target for therapeutic intervention. This type of analysis has shown 

45 a specific T-cell receptor polymorphism in 90% (9/10) of patients with Graves disease, compared to 39/70 healthy 
individuals (p < 0.001); 23/28 patients with multiple sclerosis, compared to 21/70 controls (p < 0.01); and for 14/17 
patients with myasthenia gravis, compared to 21/70 controls (p < 0.01). 

The subject analysis may be used by itself or in conjunction with analyses associated wfth MHC relationships. A 
large body of literature has been developed demonstrating that many autoimmune diseases have an association with 

so a particular histocompatibility antigen profile. By having both the association with the T-cell receptor and the particular 
HLA or MHC restriction, both the propensity for the autoimmune disease and the presence of T-cells which function in 
the etiology of the disease may be detected. 

For diagnosis, either the nucleic acid or antigen may be detected. For nucleic acid, cells may be isolated by any 
convenient means and by employing appropriate probes, and using techniques such as Southern transler, dot-blots, 

55 or the like, the presence of the particular V-region gene may be detected. Thus, one can readily determine whether 
there is a propensity for the autoimmune disease. Depending upon the nature of the disease, there may be an oppor- 
tunity for prophylactic intervention to reduce the potential for the disease occurring. Alternatively, one may wish to 
determine the number of cells which are expressing the T-cell receptor. This can be achieved in one of two ways. The 
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messenger RN A may be isolated from T-cells and probed with an appropriate probe for the V gene region. By employing 
Northern techniques, one can detect the presence of the messenger encoding the T-cell receptor and obtain a quali- 
tative value for the amount of T-cell receptor being expressed containing the particular V-region gene. 

For diagnosis, restriction fragment length polymorphisms (RFLP) may find application. Germline rearrangement 

5 of the diagnostic locus will provide a different sized fragment hybridizing with a probe for such locus, from unrearranged 
germline DNA. In this manner, a kit comprising a collection of probes for the loci diagnostic for an autoimmune disease 
may be employed for detection of size separated genomic fragments digested with one or two restriction enzymes. 
The probes may be labeled with radioactive labels, e.g. ^P, biotin, fluoresces, or the like, for detection. 

More conveniently, antibodies may be employed which may be prepared to be specific for the V region of a T-cell 

io receptor of interest. Antibodies may be prepared for the a-V region and/or the fJ-V region and in some instances may 
be prepared for 6- or y-V regions. The significant factor is that one can show a correlation between the presence of a 
particular V region and a propensity tor or existence of a particular autoimmune disease. 

The antibodies may be prepared in accordance with conventional ways, particularly employing the monoclonal 
antibody techniques, such as originally described by Kohler and Milstein, and as has been extensively improved for 

15 production of monoclonal antibodies. See, for example, U.S. Patent Nos. 4,690,893; 4,71 3,325; 4,71 4,681; 4,716,111; 
4,716,117; and 4,720,459. 

For diagnosis, any of a number of convenient techniques may be employed, which employ antibodies. Numerous 
patents as well as publications have described a number of techniques, using a wide variety of labels for detection. 
The labels include particles, enzymes, chromophores, fluorophores, chemiluminescers, and the like. The particular 

20 label or technique which is employed is not critical to this invention, any convenient technique may be employed. The 
techniques may employ either competitive, or non-competitive methodologies, including sandwich methodologies, 
where one antibody will bind to the constant region of the T-cell receptor or other conserved region, while the other 
antibody will be specific for the V region of interest. The celts will usually be lysed to provide membrane-free proteins 
in accordance with conventional ways. Cellular debris may be removed and the protein extracted and harvested. Al- 

25 ternatively, intact cells may be employed and detected by fluorescence activated cell sorting or the like, where the T- 
cell population may be quantitatively determined. 

For therapeutic purposes, there may be an interest in using human antibodies. Normally, one will not be permitted 
to immunize a human host with the T-cell receptor or fragment thereof to activate B-cells specific for the sequence of 
interest. However, there are alternatives, in that mice or other lower mammal may be immunized, the genes encoding 

30 the variable regions of the antibodies specific for the T-cetl region of interest isolated and manipulated by joining to an 
appropriate human constant region. The resulting chimeric construct, comprising a mouse variable region and a human 
constant region may then be transformed into a microorganism or mammalian host cell in culture, particularly a lym- 
phocyte, and the hybrid antibodies expressed. Of particular interest would be IgG constant regions. See, for example, 
EPA 85.305604.2. (EP-A-0 173 494). 

35 in some instances, it may be satisfactory to use mouse antibodies, where tolerance can be achieved or some 
degree of immune suppression may be involved. Immune suppression may be achieved with cyclosporin, irradiation, 
anti-Leu3 (anti-CD4)(U.S. Patent No. 4,681,760), or the like. 

The antibodies may be used in a variety of ways, for example, for inhibiting binding between the T-cell and the 
target cell, for killing of T-cells, or for isolating the T-cells. In the first situation, the entire antibody may be administered, 

40 or Fab fragments, or even only the Fv region. By removing all or a portion of the constant region, there may be a 
reduction in the immune response. For selectively killing the T-cells carrying the particular V region, one may use a 
variety of immunotoxins, which may include the antibody or specific binding fragment thereof bonded to all or a portion 
of a plant toxin, such as ricin, abrin, etc., or diptheria toxin. By employing an appropriate antibody isotype, e.g. IgM or 
lgG 3 , the complement cascade may be enlisted. Alternatively, a radioactive substituent may be used which provides 

45 for a lethal dosage upon binding of the antibody to the host cell. Alternatively, the antibody or fragment thereof may be 
conjugated with a cytolytic agent lor specific elimination of the undesired T-cells. Finally, the T-cells can be removed 
by extracorporeal means, such as plasmapheresis, where the plasma may be passed through or over antibodies bound 
to a support, with the undesired T-cells being selectively removed. 

For therapeutic purposes, the antibody may be formulated with conventional pharmaceutical^ or pharmacologically 

so acceptable vehicles for administration, conveniently by injection. Vehicles include deionized water, saline, phosphate- 
buffered saline, Ringer's solution, dextrose solution, and Hank's solution. Other additives may include additives to 
provide isotonicity, buffers, preservatives, and the like. The antibody or derivative thereof will usually be formulated in 
purified form at concentrations in the range of about 0.05 to 10 |ig/ml. The antibody may be administered parenterally, 
typically intravenously or intramuscularly, as a bolus, intermittently or in a continuous regimen. 

55 Desirably, the dose should deplete or at least bind about 75% of the undesired T-cells t preferably at least about 
90%. Typical doses for adult humans will be in a range of about 10 to 100 mg. Doses for children or other animal 
species may be extrapolated from the adult human dose based on relative body weight. 

Instead of antibodies, oligopeptides may be employed, having the same or substantially the same sequence as 
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the oligopeptide sequence identified as being diagnostic of the autoimmune disease. These sequences will be oli- 
gopeptides of at least 8, usually at least 10 and preferably at least 12 amino acids, and generally not more than about 
20 amino acids of the T-cell receptor subunit chain. While the entire subunit(s) may be employed, usually, not more 
than about 50 number % of the amino acids will be employed, particularly excluding the conserved or constant region, 

5 while all or a portion of the variable region including the particular locus will be included. The oligopeptide may be 
joined to other peptides or proteins for a variety of reasons, such as to provide for enhanced stability, tolerization, ease 
of preparation or purification, or the like. The subject peptides may be used to inhibit the binding of the T-cell receptor 
to the target antigen. The peptide may be formulated in substantially the same manner as described for the antibodies. 
The amount of active ingredient administered will vary widely depending on the particular composition, the particular 

10 host, the number and frequency of administrations, the manner of administration, etc. Usually there will be from about 
0.01 to 10 ng/kg of host, more usually from about 0.05 to 5 u.g/kg of host, where the concentration may range from 
about 1 0 u.g/mi to about 1 ug/ml. 

The manner of administration may be varied widely, depending upon the formulation and nature of the active 
ingredient. Administration may be parenteral, intravascular, peritoneally, subcutaneous, oral, etc., may employ cathe- 

J5 ters, pumps, constant diffusion membranes, etc. 

The oligopeptides may be prepared in a variety of ways. Conveniently in accordance with conventional synthetic 
procedures. Where larger sequences are involved, such as 30 amino acids or more, recombinant DNA techniques 
may be employed, where the gene may be synthesized, in accordance with conventional ways, such as commercially 
available DNA synthesizers, expanded employing the polymerase chain reaction, and then inserted into an appropriate 

so vector having the necessary transcriptional and translations initiation and termination regions. The resulting vector is 
then transformed into a host in which the expression vector is replicated and functional expression is obtained. The 
product may be secreted and harvested from the medium or when not secreted and retained cytoplasmic ally, the cells 
are harvested, lysed, and the desired protein isolated and purified in accordance with conventional ways. 

I nstead of the oligopeptide, anti-idiotype antibodies may be employed. By preparing a monoclonal antibody to the 

2S idiotypic epitope of the antibody to the subject oligopeptide, the anti-idiotype antibody may mimic the oligopeptide and 
serve to compete for the MHC with the T-cell receptor for the MHC. The anti-idiotype may provide greater stability on 
administration, as well as other advantages. 

The protective compositions may be used in vitro or in vivo by adding to groups of cells comprising lymphocytes 
and cells associated with the autoimmune disease or target protein. By adding the protective composition, usually a 

30 protein such as an antibody or peptide having the appropriate variable region sequence, one can prevent the distribution 
of the cells and/or target protein. Where cells are involved, the T-celts will be restricted by the major histocompatibility 
antigen of the target cells, the target cells usually being syngeneic with the T-cells. 

In addition to the compositions of this invention, other compositions may be employed to enhance the protection. 
These compositions may comprise oligopeptides, one or more different oligopeptides, comprising the following se- 

3$ quence: charged amino acid, two hydrophobic amino acids, and at least one of the next two amino acids being a polar 
amino acid, where the charged or polar amino acid may be substituted by glycine, usually not more than one being 
substituted by glycine. The charged amino acids are aspartic acid, glutamic acid, lysine, arginine, and histidine (D, E, 
K, R, H). The hydrophobic amino acids are alanine, proline, valine, leucine, isoleucine, methionine, phenylalanine, 
tryptophan, and tyrosine, that is both the aliphatic and aromatic neutral or substantially neutral amino acids having not 

40 more than one heteroatom, e.g., chalcogen, on the side chain (A, R V, L, I, M, F, W, and Y). The polar amino acids will 
be the charged amino acids, as well as serine, threonine, asparagine, and glutamine (S, T, N, and Q). 

1 The motif sequence will be part of a sequence of an immunogen of interest, associated with an autoimmune dis- 
ease, e.g. myelin and multiple sclerosis, there usually being more than one partial sequence in the immunogen including 
the subject motif. The oligopeptide comprising the subject motif may be from any site of the immunogen sequence, 

4$ that is N-terminal or C-terminal proximal or central, where the oligopeptide sequence will normally be substantially 
homologous with from 9 to 15 amino acids of the immunogen sequence, although longer sequences may also be 
employed. Usually the difference in homology will not be more than 2 non-conservative lesions, more usually not more 
than 2 lesions, which may be insertions, deletions, conservative or non-conservative substitutions. 

Usually, the motif sequence present in the oligopeptide will be at other than the C-terminus of the oligopeptide, 

so desirably being at the N-terminus and not closer to the C-terminus than the center of the sequence, where the second, 
third, or fourth amino acid of the motif (depending upon whether there are four or five amino acids in the motif) is the 
central amino acid. 

The compositions of this invention will include usually at least one sequence of an immunogen of interest including 
the subject motif and may include two or more oligopeptide motif containing sequences of from about 9 to 15 amino 
55 acids present in the immunogen, depending upon the number of motifs present in the immunogen. Thus, if there are 
a plurality of motifs present in the immunogen, all or fewer than all of the sequences including the motifs may be 
employed in a single composition. Usually, there will be not more than 1 0 different motif comprising oligopeptides, more 
usually not more than about 6 different oligopeptides in the composition. 
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tn preparing the subject compositions, one would select an immunogen related to the autoimmune disease of 
interest against which an immune response ot a host is to be modulated. The oligopeptide may serve to tolerize the 
host to prevent immune attack against the endogenous protein or cell producing the endogenous protein. 

The particular protein of interest will be screened for the presence of the subject motif and one or more sequences 

5 including the motif selected. Where the haplotype of the intended recipient is known, one sequence may be preferred 
over another. However, where the haplotype is not known, or the composition may be administered to a number of 
different hosts, it wilt frequently be desirable to combine a number of the sequences as oligopeptides in the same 
composition. The oligopeptides may be present as the individual peptides, or may be joined together in a single se- 
quence, with or without intervening bridges, where any bridges will be other than the naturally occurring intervening 

10 sequences of the immunogen. Desirably, any such sequence would have fewer than about 100 amino acids, more 
usually fewer than about 60 amino acids. 

The subject oligopeptides may be modified in a variety of ways. For tolerization, the subject peptides may be 
conjugated to syngeneic spleen cells, or be linked to an innocuous immunogen to which the host has been previously 
immunized, such as tetanus toxoid, bovine serum albumin, etc. Adjuvants are normally avoided. 

is Sequences which may be employed for tolerization will be sequences from proteins endogenous to the host in- 
volved with autoimmune diseases, which include such proteins as the neurological proteins found in the peripheral 
nervous system (PNS) or the central nervous system (CNS) and the acetylcholine receptor (AChR). These proteins 
are designated as P 0 which is found in the PNS and CNS, P1, in myelin basic protein, the predominant CNS protein 
of myelin, P2, a predominant PNS myelin protein, PLP, a proteolipid protein, a PNS and CNS myelin constituent, and 

20 the acetylcholine receptor. P1 is involved in post-immunization encephalomyelitis and may be involved in multiple 
sclerosis. P2 is involved in post-immunization neuritis (Gu ilia in -Bar re syndrome) a major complication, for example, in 
the swine flu immunization program and the acetylcholine receptor is involved in myasthenia gravis and may play a 
role in post-immunization myositis. These protein fragments may be modified by one or more lesions to maintain the 
binding affinity for the transplantation antigen while substantially reducing the binding affinity to the T-cell receptor. 

zs in addition to oligopeptides including the subject motif, other oligopeptides which may be employed are those N- 
terminal peptides which are acetylated, where the only requirement is that the parent immunogen is present as the N- 
acetylated protein. Of particular interest for this purpose is the N-terminus of myelin basic protein, which has the se- 
quence Ac-A-S-Q-K-R-P-S-Q-R-H-G-S-K-Y-L, other acetylated N-termini include the P2 protein, which has the se- 
quence Ac-S-N-K-F-L-G-T-W-K-L-V-S-S-G . 

30 Transplantation antigens have polymorphic regions, where the individual alleles are associated with specific hosts. 

For the most part, the host will be diploid and heterozygous, so that each host will have two haplotypes, meaning that 
there will be two different copies of a particular transplantation antigen type from the same locus, unless the host is 
homozygous at that particular locus. Therefore, as to an individual host or a plurality of hosts, mixtures of oligopeptides 
will usually be employed. 

35 The subject oligopeptides may be administered concurrently or consecutively with the oligopeptides of the T-celi 
receptor. The subject oligopeptides may be administered in a variety of ways, by themselves or in conjunction with 
various additives, various carriers may be employed which are physiologically acceptable, such as water, alcohol, 
saline, phosphate buffered saline, sugar, mineral oil, etc. Other additives may also be included, such as stabilizers, 
detergents, flavoring agents, thickeners, etc. The amount of active ingredient administered will vary widely depending 

<o upon the particular composition, the particular host, the number and frequency of administrations, the manner of ad- 
ministration, etc. Usually, there will be from about 0.01 to 10 u,g/kg of host more usually from about 0.05 to 5 (ig/kg of 
host, where the concentration may range from 10 u,g/ml to 1 mg/ml. 

The following examples are offered by way of illustration and not by way of limitation. 

45 EXPERIMENTAL 

MATERIAL AND METHODS 

Mice . 

so 

PL/J and (PLM X SJL/J)F 1 ([PLSJjF^ female mice were purchased from the Jackson Laboratory, Bar Harbor, ME, 
and housed in the animal facilities in the Departments of Genetics and Medical Microbiology, Stanford University, 
Stanford, CA. 

55 Antigens . 

NH 2 -terminal MBP peptides were synthesized according to the sequences for rat and bovine MBP by solid phase 
techniques (Zamvil et al„ Nature (1986) 324:258). These peptides contained >90% of the desired product as deter- 
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mined by a high-pressure liquid phase column (Merck & Co., Inc., Rahway, NJ) and amino acid analysis. 
T-cell Clones . 

s NH 2 -terminal MBP-specific T-cell clones were isolated using intact MBP and MBP peptides (Zamvil et al .. ibid 

(1985) 317:355; Zamvil etal ., J. Exp. Med . (1985) 162:2107). These clones were isolated from homozygous PL/J mice, 
except clones F r l2 and F r 21, which were isolated from a (PLSJ^ mouse. AN clones described share the same 
Class II (l-A u ) restriction and NH^terminal MBP (1*9) specificity. Clones isolated from the same T-cell line differed in 
their TCR p chain rearrangement or their reactivity to TCR V^-specific mAbs (Table I). 
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Thus, none of the clones discussed are duplicate "sister" clones. T-cell clones PJR-25, PJB-20, PJpR-6.2, PJpR- 
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6.4, PJpBR-3.2, and F r 12 are encephalitogenic. T-cell clones PJB-1B, PJH-1.5, and F r 21 are nonencephalitogenic 
(Zamvit etal., J. Immunol . (1987) 139:1075). Other NH 2 -terminal MBP-specific T-cell clones have not been tested in 
vivo . 

5 Proliferation Assay . 

The proliferative responses were determined as described in Zamvil et al ., Nature (1 985), supra . Either 10 4 cloned 
T-cells or 4x1 0 4 lymph node cells were cultured with 5x10 s y-irradiated (3000 rad) PL/J splenic APC in 0.2 ml culture 
media in 96-well flat-bottomed microtitre plates (model 3072; Falcon Labware, Qxnard, CA). At 48 h of incubation, 
10 each well was pulsed with 1 uCi[ 3 H]thymidine and harvested 16 h later. The mean cpm thymidine incorporation was 
calculated for triplicate cultures. Standard deviations from replicate cultures were within 10% mean value. 

FACS Analysis . 

is Each clone was stained with KJ16 (Haskins etal., J. Exp. Med . (1984)^60:452) and anti-L3T4 (GKI.5) (Dialynas 
et al .. Immunol. Rev . (1983) 74:29; Havakawa et aL J. EXP. Med . (1983) 157:202). 5x10 s T-cells were incubated with 
1 u.g biotin-conjugated KJ16 and 1 ug fiuorescein-conjugated GK1.5 t followed by Texas red-avidin. Immunofluores- 
cence analysis was performed on a dual laser FACS IV (Becton Dickinson Immunocytometry, Fullerton, CA) equipped 
with logarithmic amplifiers. Two-color staining data were obtained as •contour plots", in which the levels of green and 

20 red fluorescence per cell defined the location on a two-dimensional surface. 

Southern Analysis . 

TCR probe Vp^ A is a 280-bp Pst-Pvu II subclone of Vpg ^(V^ t1 ) (Patten etal ., Nature (1984) 31240). DNA probe 
25 S'Vpcs^, a 0.5-kb Pvu II fragment (available from M.M. Davis, Stanford University, Stanford, CA), located 2 kb 5* of 
V^. J p2 -specific probe is a 1 .2-kb genomic probe encompassing J^ A 2 .7 (Chien etal., Nature (1 984) 309:322). Liver 
and T-cell DNA were isolated with standard methods (Kaiser and Murray, 1 9B5, In DNA Cloning : A Practical Approach. 
Vol. I, M. Glover, ed., IRL Press Limited. Oxford, pp. 38-39). Each sample, containing 10 u.g DNA, was digested to 
completion with either Xba I or Hind HI, separated on 0.8% agarose gels, and transferred to nitrocellulose filters. The 
30 filters were prehybridized at 42°C for 4 h in 50% formamide, 5X SSPE, 1 00 u.g/ml salmon sperm DNA, 1 X Denhardt's 
solution, 0. 1% SDS, and 10 mM Tris (pH 8.0). Hybridizations were performed in the same buffer containing 5x10® cpnV 
ml of hexamer-primed probe for 20 h at 42°C. The filters were washed in 2X SSC, 0.1% SDS at room temperature. 
They were washed two more times for 1 h each at 60°C in 0.2X SSC, 0.1% SDS. 

35 Inductbn of EAE . 

Induction of EAE with encephalitogenic MBP-specific T-cell clone PJR-25 was performed as described in Zamvil 
et al ., Nature (1985), supra ; Zamvil et al., J. Exp. Med . (1985), supra . 5x10 6 Ficoll-separated cells of clone PJR-25 
were injected intravenously into recipient (PLSJ)F, mice 6 h after intraperitoneal injection of mAb. EAE was graded 
40 as^ described previously in Zamvil et al.. Nature (1985), supra ; Zamvil etal., J. Exp. Med . (1 985), supra : 0, no sign of 
EAE; 1, decreased tail tone only; 2, mild paraparesis; 3, moderately severe paraparesis; 4, complete paraplegia; 5, 
moribund. 

RESULTS 

45 

TCR B Chain Expression of NhMerminal MBP-specific T-cells . 

Twenty myelin binding protein (MBP)-specific T-cell clones (L3T4+, Lyt2-) were examined in this study. Eighteen 
of these clones were isolated from 14 individual homozygous PL/J mice, and two clones were isolated from a single 

so (PLSJJFt mouse. These clones were isolated after immunization with different forms of MBP and MBP peptides. All 
20 clones share the same NH 2 -terminal nonapeptide specificity and Class II (l-A u ) restriction. They are not alloreactive 
for foreign MHC Class It molecules. TCR P chain gene expression of these clones was examined with mAbs specific 
for the TCR Vpg gene subfamily. The TCR-specific mAb KJ16.133 (Haskins et al. (1984), supra ) recognizes a deter- 
minant associated with expression ol two members of this TCR V p gene subfamily (Behlke et al ., J. Exp. Med . (1987) 

55 j[65:257) (also known as Vp^ (Patten etal.. supra ). V^ (V^). and V^ 2 (V BcS ^). The KJ16 phenotype is expressed 
by 16% of PL/J T lymphocytes. In csntrast, SJL/J mice do not express the Vpa (KJ16) subfamily. The FACS-staining 
pattern with KJ16 for six representative T-cell clones, four of which are KJ16+ and two of which are KJ16" was deter- 
mined. Of the 18 PL/J clones. 14 (78%) are KJ16 + (Table I). This high percentage of KJ16+ (V^) clones is not an 
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artifact from examining duplicate sister clones isolated from the same T-cell line. For those lines where two clones are 
shown (Table I), the clones differed either in their antibody reactivity or their TCR p chain gene rearrangement. Thus 
78% KJ16+ clones is a minimum. When additional NH 2 -terminal MBP-specific sister clones were examined, 85% are 
KJ16 + (Vp8 + ). Furthermore, the KJ16* clones are not stained with another mAb, F23.1 fStaerz et al .. J. Immunol . (1985) 

5 134:3994), which recognizes a TCR determinant associated with the expression of all three members of the Vpg sub- 
family, Vp8 V V^, and (Behlke et al.. supra ). 

The predominant use of the TCR V^ gene subfamily is not an in vitro cloning artifact. The proliferative T-celt 
response was examined from MBP 1-11(1*11 amino acids of MBP)-primed PL/J mice after FACS sorting L3T4+ lymph 
node cells into L3T4 + /Vpe + and L3T4 + /Vpg* subpopulations. In two separate experiments, >90% of the proliferative T- 

10 cell response occurs in the subpopulation. Although the Vpe" subpopulation of MBP 1-11 -primed lymph node cells 
does not respond to MBP 1-11, this subpopulation does respond to PPD (purified protein derivative of mycobacterium 
Tuberculosis ), a positive control. Thus, by examining both in vitro isolated T-cell clones and primary cultures, it was 
shown that there is predominant usage of the TCR Vp 8 subfamily in the autoimmune T lymphocyte response to the 
NH 2 terminus of MBP. 

15 

Genetic Analysis of TCR B-Chains of NHo-terminal MBP-specific T-Cell Clones . 

Southern blot analysis was used to determine whether NHg-terminal MBP-specific KJ16+ T-cell clones use the 
same p chain V-D-J combination and to identify which member(s) of the subfamily is used. A blot of Xba I digested 

20 genomic DNA isolated from several of these clones was screened with a probe, designated V^, which is specific 
for the Vp^V^s) subfamily. This probe hybridizes to all three Vpe genes, Vpe A being 92 and 85% homologous to 
and Vpe 3 , respectively (Barth et al., Nature (1985) 316:517). On germline DNA digested with Xba I, V^ V^, and 
Vp 83 , genes are located on separate 10.0-, 5.5- and 3.9-kb fragments, respectively. It was observed that there were 
rearrangements of a Vpg subfamily member of KJ16+ clones PJR-25, PJB-18, and PJpR-6.2. A germline configuration 

2S for all members is observed for the KJ16' clone PJpR-6.4. The sizes of these rearranged bands are consistent 
with all the KJ16+ clones using Vpe 2 . To confirm this possibility, a blot of Xba I digested DNA was also probed with a 
0.5-kb Pvu II fragment (available from M.M. Davis, Stanford University, Stanford, CA) located 2 kb 5* to Vpe 2 . A rear- 
rangement detected using this 0.5-kb probe is specific for the use of Vpg 2 , Rearrangement of the Vpg 2 gene is observed 
for all four KJ16+ clones examined by hybridization with this 0.5-kb probe. Another KJ1 6 + clone, encephalitogenic clone 

30 PJpBR-3.2 (Table I), which was examined in the same manner also uses TCR Vpe 2 . 

The sizes of the fragments seen on DNA digested with Xba I are consistent with the use of members of the 
locus. To confirm this, blots were made from DNA digested with Hind III. Vpe <2 and Vpe.3 are both located on the same 
9.6-kb Hind III fragment. Vpe A is located on a 1.2-kb fragment. Using Vpg 2 , a rearrangement involving J pi produces a 
Hind III fragment of 13-14 kb, whereas rearrangement involving Jp 2 produces a Hind III fragment of 8-10 kb. Blots 

35 made from DNA digested with Hind III were hybridized with the probe Vp^ ^(Vpe ,) and a J^-specific probe (Chien et 
§!•■ supra)- Tne 1 -2-kb fragment containing Vpe A migrated off these gels. The rearranged bands seen by hybridization 
with both Jpg and Vp^O^) probes are 8.5-9.5 kb, indicating that each rearrangement of Vpe. 2 is a Vp 8 ^DJ p2 rear- 
rangement. Two patterns of rearrangements were seen with the Vp and jp probes indicating that two different jp genes 
at the second locus must be used. Results of an EcoRV blot indicated the use of two separate jp genes. The rear- 

40 rangement of clone PJR-25 is like that of PJB-18 and the rearrangement of clone PJB-20 is the same as PJpR-6.2. 

JVcell clone PJB-18 has TCR p chain rearrangements involving the locus on both homologous chromosomes. 
One rearrangement uses Vpg 2 and a separate rearrangement is consistent with the use of Vpg 3 . The two V-D-J rear- 
rangements resulted in the deletion of both germline Vpg and Vpe 2 bands, T-cell clone PJpR-6.2 deleted all of the 
members of the Vpe gene subfamily on one chromosome and has a rearrangement to Vpe^ on the other, leaving one 

4S germline copy of the Vpg 3 gene on that chromosome. With a J pi -specific probe, it was shown that this cbne uses a 
J pi gene for the V-D-J rearrangement on the other chromosome. Both chromosomes can rearrange TCR genes, though 
in accordance with allelic exclusion, only one is productive. Of the two rearrangements for PJB-18 and PJpR-6.2, the 
Vp 82 -containing rearrangement must be the functional one because both clones react with KJ16, which recognized 
Vpe i and v ps 2> DUt not v &8.3- One other Vp family has been identified in clones specific for the N-terminus of myelin 

so binding protein with the same Class II restriction, V^, as a minor contributor. 

Prevention of EAE with Anti-TCR T-Cell Receptor V Region Antibody 

Recipient (PLSJ^ mice were injected intraperitoneal^ with 500 ng of DE AE column-purified monoclonal antibody 
55 F23.1 which recognizes a TCR determinant associated with the expression of al) three members of the V p8 subfamily 
(Staerz et al., supra ). Control mice were injected intraperitoneal^ with 1 .0 ml PBS. Six hours later, recipient mice were 
injected with 5x10 6 cells of encephalitogenic clone PJR-25. Mice were examined daily by two independent observers. 
Severity of EAE was graded as follows: 0, no sign of EAE; 1 , decreased tail tone only; 2, mild paraparesis; 3, moderately 
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severe paraparesis; 4, complete paraplegia; 5, moribund. Results of this experiment are given in the table below. 



TABLE II 



]n vivo Administration of an mAB Specific for the Antigen-specific TCR Prevents Induction of EAE 


Exp. 


F23.1 


Incidence 


Severity 


Day of Onset 


1 


+ 


0/6 










6/6 


3.5 


42 


2 


+ 


0/5 








+ 


0/5* 










5/5 


4.0 


27 



*tnjected with 500 jjg mAB F23.1 14 days after injection of PJR-25. 



In contrast, administration of F23.1 to SJL/J mice which lack the Vpe subfamily, does not prevent EAE. When KJ23a 
(Kappler eta!., CeN (1987) 49:263) is administered to SJL/J mice given a T-cel! line reactive to myelin basic protein 
peptide p89-101, 0/4 mice developed EAE compared to 10/12 given F23.1. KJ23a recognizes V pi7a . V pi7a is homol- 
ogous to V^4 in man, while VB8.2 is homologous to V pi2 in man (Lai etal., Nature (19B8) 331:543). 

In the next study, it was determined whether EAE could be prevented when (PLSJ)F 1 mice were given myelin 
basic protein peptide pi -11 in complete Freund's adjuvant (CFA). p1-11 in CFA induces T-cell clones that utilize the 
Vp 8 2 TCR gene family as well as clones that recognize p1 -1 1 and do not rearrange Vp^. Seventy-eight percent (14/18) 
T-cell clones reactive to p1 -11 rearrange 2 and can be stained with monoclonal antibodies KJ1 6 and F23. 1 on flow 
cytometric analysis. Mice were given 500 u.g intraperitoneally of F23.1 one day before, one day after, and nine days 
after treatment with p1 -11 in complete Freund's adjuvant. Control mice received Leu 5b, a non-cross reactive mouse 
monoclonal that is isotype matched for F23.1. Whereas 1/19 mice receiving F23.1 developed EAE, 10/20 mice given 
Leu 5b developed EAE and became paralyzed (p < 0.001). These results serve to indicate that is critical in the 
development of EAE, a model for multiple sclerosis, and that escape to negative clones that could produce EAE, 
does not occur. 



Reversal of EAE with Anti-TCR V Region Antibody 

EAE was induced with T-cell clone P Jr25 as described previously (Zamvil etal. t Nature (1 986) 324:258). Therapy 
was initiated with mAb F23.1 within 24 h of the time mice first developed paralysis. (PLSJ)F1 mice were randomized 
into two groups with 16 receiving F23.1 and 16 paralyzed mice receiving Leu 5b, an isotype matched control reactive 
with the CD2 antigen. Mice were given 2 injections of monoclonal antibody (100 u.g) first within 24 h of the onset of 
paralysis and then 72 h later. Within 96 h of initiation of treatment with F23.1, mice showed a marked reversal in their 
paralysis and 13 of 16 were completely free of disease 10 days after therapy commenced. Control animals remained 
paralyzed during the 40 days of observation after therapy started. One relapse was seen on day 35 in the animals 
given mAb F23.1 Similar results were seen when EAE was induced in (PLSJ)F1 mice with myelin basic protein in 
complete Freund's adjuvant. 

' After paralysis was present, mice were given 0.2 mg intraperitoneally of F23.1 (anti-V^) or KJ23a (anti-V pi7a ). 
Kii23a prevents EAE induced with V pi7a positive T-cells in SJL7J mice given myelin basic protein p89-106. Twelve of 
19 mice given F23.1 returned to normal within 72 h, while 21 out of 22 mice given KJ23a continued to be paraplegic 
after 72 h. Relapses occurred in six out of 19 F23.1 -treated mice over the next two weeks, while 21 out of 22 KJ23a- 
treated mice remained paralyzed. 

These results indicate that there is a restricted TCR p chain expression in the autoimmune response to the en- 
cephalitogenic NH 2 terminus of myelin basic protein. There is a predominant expression of the TCR V$q subfamily, in 
particular V^. These results further indicate that in vivo administration of a TCR Vpe-specific monoclonal antibody 
can prevent or reverse EAE, a model of multiple sclerosis. Thus, in clinical situations where autoaggressive T-cells 
can be identified, antibodies to the TCR V region can provide a highly specific form of therapy. 

It is evident from the above results, that the subject invention provides a novel insight, which can be used for 
diagnosis, prophylaxis and treatment of autoimmune diseases. Thus, sequences can be identified which can indicate 
the propensity of an individual for a particular autoimmune disease, where early intervention may prevent or significantly 
reduce the deteriorating effects of the disease. Thus, opportunities exist for prophylaxis and therapy in such debilitating 
diseases as multiple sclerosis, SLE, diabetes, and the like. The method employed for diagnosis and treatment may 
follow well-established protocols and techniques where common reagents may be employed in conjunction with the 
materials provided in accordance with this invention. In this manner, the subject invention allows for ease in monitoring 
and treating the aforementioned autoimmune diseases. 
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Modifications of the above described modes for carrying out the invention that are obvious to persons of skill in 
medicine, immunology, hybridoma technology, pharmacology, and/or related fields are intended to be within the scope 
of the following claims. 

5 

Claims 

Claims for the following Contracting States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

10 

I. A method for detecting the propensity in a human host for an autoimmune disease, said method comprising de- 
tecting the presence in a human genome of a locus encoding at least a portion of the variable region of a T cell 
receptor associated with the occurrence of the autoimmune disease. 

is 2. A method as claimed in claim 1 , which comprises detecting nucleic acid encoding the portion of the variable region 
of the T cell receptor. 

3. A method as claimed in claim 2, wherein the nucleic acid is genomic DNA. 

20 4. A method as claimed in claim 1 , which comprises detecting the expression product of the locus. 

5. A method as claimed in any one of claims 1 to 4, wherein the locus encodes at least a portion of the variable region 
of a B-subunit of a T cell receptor. 

2$ 6. A method as claimed in claim 5, wherein the locus encodes at least a portion of a Vp 12 or vp 4 region. 

7. A method as claimed in claim 5, wherein the locus is the human equivalent of the mouse locus Vp8 v Vp S-2 , Vp e 3 
orVp 17a . 

30 8. A method as claimed in any one of claims 1 to 7, wherein the autoimmune disease comprises the destruction of 
glial cells and/or myelin. 

9. A method as claimed in any one of claims 1 to 7, wherein the autoimmune disease is multiple sclerosis. 

35 to. A method as claimed in any one of claims 1 to 5, wherein the autoimmune disease is rheumatoid arthritis, systemic 
lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid disease, 
Hashimoto's thyroiditis or myasthenia gravis. 

II. A peptide comprising an amino acid sequence encoded by a locus of a T cell receptor variable region associated 
40 with the occurrence of an autoimmune disease. 

12. A peptide as claimed in claim 11, wherein the amino acid sequence comprises at least 8 amino acids. 

13. A peptide as claimed in claim 11 or claim 12, wherein the locus encodes at least a portion of the variable region 
45 of a p-subunit of a T cell receptor. 

14. A peptide as claimed in claim 13, wherein the locus encodes at least a portion of a Vp 12 or Vp 4 region. 

1 5. A peptide as claimed in claim 1 3, wherein the locus is the human equivalent of the mouse locus vp 8 , , Vp 8 ^, vp e 3 
so orVp 17a . 

16. A peptide as claimed in any one of claims 11 to 15, wherein the autoimmune disease comprises the destruction 
of glial cells and/or myelin. 

ss 17. A peptide as claimed in claim 16, wherein the autoimmune disease is multiple sclerosis. 

18. A peptide as claimed in any one of claims 11 to 13, wherein the autoimmune disease is rheumatoid arthritis, 
systemic lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid 
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disease, Hashimoto's thyroiditis or myasthenia gravis. 

19. A pharmaceutical composition for inhibiting lymphocyte mediated attack on human syngeneic cells associated 
with an autoimmune disease comprising a monoclonal antibody specific for an amino acid sequence encoded by 

s a locus of a T cell receptor variable region associated with the autoimmune disease, in admixture with a pharma- 

ceutical ly acceptable carrier. 

20. A pharmaceutical composition as claimed in claim 19, wherein the monoclonal antibody is a humanized antibody. 

10 21. A pharmaceutical composition according to claim 1 9 or claim 20, wherein the monoclonal antibody is specific for 
an amino acid sequence encoded by a locus comprising at least a portion of the variable region of a p-subunit of 
a T cell receptor. 

22. A pharmaceutical composition as claimed in claim 21, wherein the locus encodes at least a portion of a Vp 12 or 
VjJ 4 region. 

23. A pharmaceutical composition as claimed in claim 21, wherein the locus is the human equivalent of the mouse 
locus Vp^.vp^, Vp a3 orVp 17a . 

20 24. A pharmaceutical composition as claimed in any one of claims 1 9 to 23, wherein the autoimmune disease com- 
prises the destruction of glial cells and/or myelin. 

25. A pharmaceutical composition as claimed in claim 24, wherein the autoimmune disease is multiple sclerosis. 

25 26. A pharmaceutical composition as claimed in any one of claims 19 to 21 , wherein the autoimmune disease is rheu- 
matoid arthritis, systemic lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's 
disease, thyroid disease, Hashimoto's thyroiditis or myasthenia gravis. 

27. A pharmaceutical composition for inhibiting lymphocyte attack on human syngeneic cells associated with an au- 
30 toimmune disease comprising a peptide as claimed in any one of claims 11 to 18, in admixture with a pharmaceu- 
tical ty acceptable carrier. 

28. A monoclonal antibody specific for an amino acid sequence encoded by a locus of a T cell receptor variable region 
associated with an autoimmune disease, for use as a medicament. 

3$ 

29. Use of a monoclonal antibody specific for an amino acid sequence encoded by a locus of a T cell receptor variable 
region associated with an autoimmune disease for the manufacture of a medicament for treatment of an autoim- 
mune disease. 

40 30. Use of a monoclonal antibody as claimed in claim 29, wherein the autoimmune disease comprises the destruction 
I of glial cells and/or myelin. 

31. Use as claimed in claim 30, wherein the autoimmune disease is multiple sclerosis. 

4$ 32. Use of a monoclonal antibody as claimed in claim 29, wherein the autoimmune disease is rheumatoid arthritis, 
t systemic lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid 
disease, Hashimoto's thyroiditis or myasthenia gravis. 

33. A peptide as claimed in any one of claims 11 to 18, for use as a medicament. 

so 

34. Use of a peptide as claimed in any one of claims 11 to 16, for the manufacture of a medicament for treatment of 
an autoimmune disease. 

35. Use as claimed in claim 34, wherein the autoimmune disease comprises the destruction of glial cells and/or myelin. 

55 

36. Use of a peptide as claimed in claim 35, wherein the autoimmune disease is multiple sclerosis. 

37. Use as claimed in claim 34, wherein the autoimmune disease is rheumatoid arthritis, systemic lupus erythematosus, 



14 



EP0 340 109B1 



psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid disease, Hashimoto's thyroiditis 
or myasthenia gravis. 

38. An anti-idiotype antibody to a peptide as claimed in any one of claims 11 to 18. 

5 

Claims for the following Contracting State : ES 

1. A method for detecting the propensity in a human host for an autoimmune disease, said method comprising de- 
10 tecting the presence in a human genome of a locus encoding at least a portion of the variable region of a T cell 

receptor associated with the occurrence of the autoimmune disease. 

2. A method as claimed in claim 1 , which comprises detecting nucleic acid encoding the portion of the variable region 
of the T cell receptor. 

15 

3. A method as claimed in claim 2, wherein the nucleic acid is genomic DNA. 

4. A method as claimed in claim 1 , which comprises detecting the expression product of the locus. 

20 s. A method as claimed in any one of claims 1 to 4, wherein the locus encodes at least a portion of the variable region 
of a (J-subunit of a T cell receptor. 

6. A method as claimed in claim 5, wherein the locus encodes at least a portion of a Vp 12 or vp 4 region. 

2S 7. a method as claimed in claim 5, wherein the locus is the human equivalent of the mouse locus vp B v Vp 8>2 , Vp 8 3 
orVp 17a . 

8. A method as claimed in any one of claims 1 to 7, wherein the autoimmune disease comprises the destruction of 
glial cells and/or myelin. 

30 

9. A method as claimed in any one of claims 1 to 7, wherein the autoimmune disease is multiple sclerosis, 

1 0. A method as claimed in any one of claims 1 to 5, wherein the autoimmune disease is rheumatoid arthritis, systemic 
lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid disease, 

35 Hash imoto's thyroiditis or myasthenia gravis. 

11. A method for producing a peptide comprising an amino acid sequence encoded by a locus of a T cell receptor 
variable region associated with the occurrence of an autoimmune disease, which comprises chemically synthe- 
sizing the peptide, or incubating a host cell transformed by a vector comprising a DNA sequence encoding the 

40 peptide and also comprising transcriptional and translations initiation and termination regions, under conditions 
that provide for expression of the coding sequence. 

1 2. A method as claimed in claim 11 , wherein the amino acid sequence of the peptide comprises at least 8 amino acids. 

45 13. A method as claimed in claim 11 or claim 12, wherein the locus encodes at least a portion of the variable region 
of a p-subunit of a T cell receptor. 

14. A method as claimed in claim 1 3, wherein the locus encodes at least a portion of a Vp 12 or vp 4 region. 

50 1 5. A method as claimed in claim 13, wherein the locus is the human equivalent of the mouse locus Vp 8 A , vp e ^, vp 8 3 
orVp 17fl . 

16. A method as claimed in any one of claims 11 to 13, wherein the autoimmune disease comprises the destruction 
of glial cells and/or myelin. 

55 

17. A method as claimed in claim 16, wherein the autoimmune disease is multiple sclerosis. 

18. A method as claimed in any one of claims 11 to 13, wherein the autoimmune disease is rheumatoid arthritis, 
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systemic lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid 
disease, Hashimoto's thyroiditis or myasthenia gravis. 

19. A method for the production of a pharmaceutical composition for inhibiting lymphocyte mediated attack on human 
5 syngeneic cells associated with an autoimmune disease, which comprises admixing a monoclonal antibody specific 

for an amino acid sequence encoded by a locus of a T cell receptor variable region associated with the autoimmune 
disease, with a pharmaceutically acceptable carrier. 

20. A method as claimed in claim 19, wherein the monoclonal antibody is a humanized antibody. 

w 

21. A method as claimed in claim 19 or claim 20, wherein the monoclonal antibody is specific for an amino acid se- 
quence encoded by a locus comprising at least a portion of the variable region of a p-subunit of a T cell receptor. 

22. A method as claimed in claim 21 , wherein the locus encodes at least a portion of a Vp 12 or Vp 4 region. 

T5 

23. A method as claimed in claim 21 , wherein the locus is the human equivalent of the mouse locus V*p 8 A , Vp e ^, vp 8 3 
orVp 17a . 

24. A method as claimed in any one of claims 19 to 21, wherein the autoimmune disease comprises the destruction 
20 of glial ceils and/or myelin. 

25. A method as claimed in claim 24, wherein the autoimmune disease is multiple sclerosis. 

26. A method as claimed in any one of claims 1 9 25, wherein the autoimmune disease is rheumatoid arthritis, systemic 
25 lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid disease, 

Hashimoto's thyroiditis or myasthenia gravis. 

27. A method for the production of a pharmaceutical composition for inhibiting lymphocyte attack on human syngeneic 
cells associated with an autoimmune disease, which comprises admixing a peptide produced by a method as 

30 claimed in any one of claims 11 to 20, with a pharmaceutically acceptable carrier 

28. A method for the production of an anti-idiotype antibody to a peptide as defined in any one of claims 11 to 18, 
which comprises preparing a monoclonal antibody to the idiotype of the antibody to the peptide. 



35 

Claims for the following Contracting State : GR 

1. A method for detecting the propensity in a human host for an autoimmune disease, said method comprising de- 
tecting the presence in a human genome of a locus encoding at least a portion of the variable region of a T cell 

40 ] receptor associated with the occurrence of the autoimmune disease. 

2. ' A method as claimed in claim 1 , which comprises detecting nucleic acid encoding the portion of the variable region 

of the T cell receptor. 

4S 3. A method as claimed in claim 2, wherein the nucleic acid is genomic DNA. 

i 

4. A method as claimed in claim 1 , which comprises detecting the expression product of the locus. 

5. A method as claimed in any one ol claims 1 to 4, wherein the locus encodes at least a portion of the variable region 
so of a p-subunrt of a T cell receptor 

6. A method as claimed in claim 5, wherein the locus encodes at least a portion of a Vf* 12 or v fU region. 

7. A method as claimed in claim 5, wherein the locus is the human equivalent of the mouse locus Vpg v vp 85 , Vp e 3 
55 0 rVp 17a . 

8. A method as claimed in any one of claims 1 to 7, wherein the autoimmune disease comprises the destruction of 
glial cells and/or myelin. 
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9. A method as claimed in any one of claims 1 to 7, wherein the autoimmune disease is multiple sclerosis. 

10. A method as claimed in any one of claims 1 to 5, wherein the autoimmune disease is rheumatoid arthritis, systemic 
lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid disease, 

s Hashimoto's thyroiditis or myasthenia gravis. 

11 . A peptide comprising an amino acid sequence encoded by a locus of a T cell receptor variable region associated 
with the occurrence of an autoimmune disease. 

10 12. A peptide as claimed in claim 1 1 , wherein the amino acid sequence comprises at least 8 amino acids. 

13. A peptide as claimed in claim 11 or claim 12, wherein the locus encodes at least a portion of the variable region 
of a p-subunit of a T cell receptor. 

'5 14. A peptide as claimed in claim 1 3, wherein the locus encodes at least a portion of a V^, 2 or Vp 4 region. 

15. A peptide as claimed in claim 13, wherein the locus is the human equivalent of the mouse locus vp e v*p 8 ^ t vp 8 3 
°rVp 17a . 

20 16. A peptide as claimed in any one of claims 11 to 15, wherein the autoimmune disease comprises the destruction 
of glial cells and/or myelin. 

17. A peptide as claimed in claim 16, wherein the autoimmune disease is multiple sclerosis. 

25 18. A peptide as claimed in any one of claims 11 to 13, wherein the autoimmune disease is rheumatoid arthritis, 
systemic lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid 
disease, Hashimoto's thyroiditis or myasthenia gravis. 

19. A method for the production of a pharmaceutical composition for inhibiting lymphocyte mediated attack on human 
30 syngeneic cells associated with an autoimmune disease, which comprises admixing a monoclonal antibody specific 

for an amino acid sequence encoded by a locus of a T cell receptor variable region associated with the autoimmune 
disease, with a pharmaceutical^ acceptable carrier. 

20. A method as claimed in claim 19, wherein the monoclonal antibody is a humanized antibody. 

3S 

21. A method as claimed in claim 19 or claim 20, wherein the monoclonal antibody is specific for an amino acid se- 
quence encoded by a locus comprising at least a portion of the variable region of a p-subunit of a T cell receptor. 

22. A method as claimed in claim 21 , wherein the locus encodes at least a portion of a Vp 12 or vp 4 region. 

40 

23. A method as claimed in claim 21 , wherein the locus is the human equivalent of the mouse locus vp 8 v Vp 8 £, Vp e 3 
°'Vp 17a . 

24. A method as claimed in any one of claims 19 to 21, wherein the autoimmune disease comprises the destruction 
45 of glial cells and/or myelin. 

25. A method as claimed in claim 24, wherein the autoimmune disease is multiple sclerosis. 

26. A method as claimed in any one of claims 19 to 25, wherein the autoimmune disease is rheumatoid arthritis, 
so systemic lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjorgren's disease, thyroid 

disease, Hashimoto's thyroiditis or myasthenia gravis. 

27. A method for the production of a pharmaceutical composition for inhibiting lymphocyte attack on human syngeneic 
cells associated with an autoimmune disease, which comprises admixing a peptide as claimed in any one of claims 

ss 11 to 18, with a pharmaceutical ly acceptable carrier. 

28. A monoclonal antibody specific for an amino acid sequence encoded by a locus of a T cell receptor variable region 
associated with an autoimmune disease, for use as a medicament. 
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29. Use of a monoclonal antibody specific for an amino acid sequence encoded by a locus of a T cell receptor variable 
region associated with an autoimmune disease for the manufacture of a medicament for treatment of an autoim- 
mune disease. 

5 30. Use of a monoclonal antibody as claimed in claim 29, wherein the autoimmune disease comprises the destruction 
of glial cells and/or myelin. 

31. Use as claimed in claim 30, wherein the autoimmune disease is multiple sclerosis. 

to 32. Use of a monoclonal antibody as claimed in claim 29, wherein the autoimmune disease is rheumatoid arthritis, 
systemic lupus erythematosus, psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid 
disease, Hashimoto's thyroiditis or myasthenia gravis. 

33. A peptide as claimed in any one of claims 11 to 18, for use as a medicament. 

1S 

34. Use of a peptide as claimed in any one of claims 11 to 18, for the manufacture of a medicament for treatment of 
an autoimmune disease. 

35. Use as claimed in claim 34, wherein the autoimmune disease comprises the destruction of glial cells and/or myelin. 

20 

36. Use of a peptide as claimed in claim 35, wherein the autoimmune disease is multiple sclerosis. 

37. Use as claimed in claim 34, wherein the autoimmune disease is rheumatoid arthritis, systemic lupus erythematosus, 
psoriasis, pemphigus vulgaris, juvenile onset diabetes, Sjogren's disease, thyroid disease, Hashimoto's thyroiditis 

25 or myasthenia gravis. 

38. An anti-idiotype antibody to a peptide as claimed in any one of claims 11 to 18. 



30 Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

35 1 . Verfahren zum Nachweis der Anfaliigkeit eines Menschens fur eine Autoimmunerkrankung, bei dem man die Ge- 
genwart eines Locus im Genom eines Menschen nachweist, der fur mindestens einen Teil der variablen Region 
eines T-Zell-Rezeptors kodiert, die mit dem Auftreten der Autoimmunerkrankung assoziiert ist. 

2. Verfahren nach Anspruch 1 , bei dem man Nukleinsauren nachweist, die fur den Teil der variablen Region des T- 

40 \ Zell-Rezeptors kodieren. 

i 

3. 1 Verfahren nach Anspruch 2, bei dem die Nukleinsaure genomische DNA ist. 

4. Verfahren nach Anspruch 1 , bei dem man das Expressionsprodukt des Locus nachweist. 

45 

5. Verfahren nach jeglichem der Anspruche 1 bis 4, bei dem der Locus mindestens fur einen Teil der variablen Region 
einer p-Untereinheit des T-Zell-Rezeptors kodiert. 

6. Verfahren nach Anspruch 5, bei dem der Locus mindestens fur einen Teil einer Vf* 12 - Oder V(S 4 -Region kodiert. 

so 

7. Verfahren nach Anspruch 5, bei dem der Locus das humane Aquivalent zu dem Locus Vp 81 , vp 85 , vp 8-3 oder 
Vf* 17a der Maus ist. 

8. Verfahren nach jeglichem der Anspruche 1 bis 7, bei dem die Autoimmunerkrankung die Zerstorung von Gliazellen 
55 und/oder von Myelin umfaGt. 

9. Verfahren nach jeglichem der Anspruche 1 bis 7, bei dem die Autoimmunerkrankung Mutiple Sklerose ist. 
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10. Verfahren nach jeglichem der Anspruche 1 bis 5, bei dem die Autoimmunerkrankung rheumatische Arthritis, sy- 
stemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyreo- 
iditis, Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

5 11. Peptid, welches eine Aminosaure-Sequenz enthalt, die von einem Locus fur eine variable Region eines T-Zell- 
Rezeptors kodiert wird, die mit dem Auftreten einer Autoimmunerkrankung assoziiert ist. 

12. Peptid nach Anspruch 11, in dem die Aminosaure-Sequenz mindestens 8 Aminosauren umfaGt 

to 13. Peptid nach den Anspruchen 1 1 Oder 1 2, bei dem der Locus mindestens fur einen Teil der variablen Region einer 
P-Untereinheit eines T-Zell-Rezeptors kodiert. 

14. Peptid nach Anspruch 13, bei dem der Locus mindestens fur einen Teil einer V(J 12 - Oder V|J 4 -Region kodiert. 

15 15. Peptid nach Anspruch 1 3, bei dem der Locus das humane Aquivalent zu dem Locus VP 8 1( VP 8 ^ t Vp 8 3 Oder Vp 17a 
der Maus ist. 

16. Peptid nach jeglichem der Anspruche 11 bis 1 5, bei dem die Autoimmunerkrankung die Zerstorung von Gliazellen 
und/oder von Myelin umfaBt 

20 

17. Peptid nach Anspruch 16, bei dem die Autoimmunerkrankung Mutiple Sklerosis ist 

1 8. Peptid nach jeglichem der Anspruche 1 1 bis 1 3, bei dem die Autoimmunerkrankung rheumatische Arthritis, syste- 
mischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyreoiditis, 

25 Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

19. Pharmazeutische Zusammensetzung zur Hemmung von durch Lymphozyten gesteuerten Angriffen auf humane 
syngene Zellen, die mit einer Autoimmunerkrankung assoziiert sind, enthaltend einen monoklonalen Antikorper 
mit Spezifitat fur eine Aminosaure-sequenz, die von einem Locus fur eine variablen Region eines T-Zell-Rezeptors 

so kodiert wird, der mit der Autoimmunerkrankung assoziiert ist, vermischt mit einem pharmazeutisch akzeptablen 

Trager. 

20. Pharmazeutische Zusammensetzung nach Anspruch 19, bei dem der monoklonale Antikorper ein humanisierter 
Antikorper ist. 

35 

21. Pharmazeutische Zusammensetzung nach den Anspruchen 19 Oder 20, bei welcher der monoklonale Antikorper 
Spezifitat fur eine Aminosaure-Sequenz besitzt, die von einem Locus fur mindestens einen Teil der variablen Re- 
gion einer p-Untereinheit eines T-Zell-Rezeptors kodiert wird. 

40 22. Pharmazeutische Zusammensetzung nach Anspruch 21 , bei der der Locus fur mindestens einen Teil des Vp 12 - 
oder vp 4 -Region kodiert. 

23. Pharmazeutische Zusammensetzung nach Anspruch 21, bei der der Locus das humane Aquivalent des Locus 

Vfcs.T V P82' V P8.3 oder V Pl7a der 

45 

24. Pharmazeutische Zusammensetzung nach jeglichem der Anspruche 1 9 bis 23, bei der die Autoimmunerkrankung 
die Zerstorung von Gliazellen und/oder von Myelin umfaGt. 

25. Pharmazeutische Zusammensetzung nach Anspruch 24, bei der die Autoimmunerkrankung Mutiple Sklerosis ist 

so 

26. Pharmazeutische Zusammensetzung nach jeglichem der Anspruche 1 9 bis 21 , bei der die Autoimmunerkrankung 
rheumatische Arthritis, systemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjo- 
gren-Syndrom, Thyreoiditis, Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist 

55 27. Pharmazeutische Zusammensetzung zur Hemmung von durch Lymphozyten gesteuerten Angriffen auf humane 
syngene Zellen, die mit einer Autoimmunerkrankung assoziiert sind, enthaltend ein Peptid nach jeglichem der 
Anspruche 11 bis 18 vermischt mit einem pharmazeutisch akzeptablem Trager. 
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28. Monoklonaler Antikdrper mit Spezifitat fur eine Aminosaure-Sequenz, die von einem Locus fur eine variable Region 
eines T-Zell-Rezeptors kodiert wird, die mit einer Autoimmune rkrankung assoziiert ist, zur Verwendung als Arz- 
neimittel. 

5 29. Verwendung eines monoklonalen Antikorpers mit Spezifitat fur eine Aminosaure-Sequenz, die von einem Locus 
fur eine variable Region eines T-Zell-Rezeptors kodiert wird, die mit einer Autoimmunerkrankung assoziiert ist, 
zur Herstellung eines Arzneimittels zur Behandlung einer Autoimmunerkrankung. 

30. Verwendung eines monoklonalen Antikorpers nach Anspruch 29, bei der die Autoimmunerkrankung die Zerstorung 
10 von Gliazellen und/oder von Myelin umfaGt. 

31. Verwendung nach Anspruch 30, bei der die Autoimmunerkrankung Mutiple Sklerosis ist. 

32. Verwendung eines monoklonalen Antikorpers nach Anspruch 29, bei der die Autoimmunerkrankung rheumatische 
is Arthritis, systemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, 

Thyreoiditis, Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

33. Peptid nach jeglichem der Anspruche 11 bis 18, zur Verwendung als Arzneimittel. 

20 34. Verwendung eines Peptids nach jeglichem der Anspruche 11 bis 18 zur Herstellung eines Arzneimittels zur Be- 
handlung einer Autoimmunerkrankung. 

35. Verwendung nach Anspruch 34, bei der die Autoimmunerkrankung die Zerstorung von Gliazellen und/oder von 
Myelin umfaBt. 

25 

36. Verwendung eines Peptids nach Anspruch 35, bei der die Autoimmunerkrankung Mutiple Sklerosis ist 

37. Verwendung nach Anspruch 34, bei der die Autoimmunerkrankung rheumatische Arthritis, systemischer Lupus 
erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyreoiditis, Hashimoto's- 

30 Thyreoiditis oder Myasthenia gravis ist. 

38. Anti-idiotypischer Antikdrper gegen ein Peptid nach jeglichem der Anspruche 11 bis 18. 



35 Pelentan sprue he fur folgenden Vertragsstaat : ES 

1 . Verfahren zum Nachweis der Anfalligkett eines Menschens fur eine Autoimmunerkrankung, bei dem man die Ge- 
genwart eines Locus im Genom eines Menschen nachweist, der fur mindestens einen Teil der variablen Region 
eines T-Zell-Rezeptors kodiert, die mit dem Auftreten der Autoimmunerkrankung assoziiert ist. 

40 \ 

2. ~ Verfahren nach Anspruch 1 , bei dem man Nukleinsauren nachweist, die fur den Teil der variablen Region des T- 
1 Zell-Rezeptors kodieren. 

3. Verfahren nach Anspruch 2, bei dem die Nukleinsaure genomische DNA ist. 

45 

( 4. Verfahren nach Anspruch 1 , bei dem man das Expressionsprodukt des Locus nachweist. 

5. Verfahren nach jeglichem der Anspruche 1 bis 4, bei dem der Locus mindestens fur einen Teil der variablen Region 
einer p-Untereinheit des T-Zell-Rezeptors kodiert. 

50 

6. Verfahren nach Anspruch 5, bei dem der Locus mindestens fur einen Teil einer V£ 12 - oder V(J 4 -Region kodiert. 

7. Verfahren nach Anspruch 5, bei dem der Locus das humane Aquivalent zu dem Locus Vp e vp 85 , Vp 8 3 oder 
vp l7a derMaus ist. 

55 

8. Verfahren nach jeglichem der Anspruche 1 bis 7, bei dem die Autoimmunerkrankung die Zerstorung Gliazellen 
und/oder von Myelin umfaBt. 
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9. Verfahren nach jeglichem der Anspruche 1 bis 7, bet dem die Autoimmunerkrankung Mutiple Sklerose ist. 

10. Verfahren nach jeglichem der Anspruche 1 bis 5, bei dem die Autoimmunerkrankung rheumatische Arthritis, sy- 
stemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyreo- 

5 iditis, Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

1 1 . Verfahren zur Herstellung eines Peptids, welches eine Aminosaure-Sequenz enthatt, die von einem Locus f Or eine 
variable Region eines T-Zell-Rezeptors kodiert wird, die mit dem Auftreten einer Autoimmunerkrankung assoziiert 
ist, bei dem man das Peptid chemisch synthetisiert Oder Wirtszellen, die mit einem Vektor transformiert wurden, 

10 der eine DNA-Sequenz, die fur das Peptid kodiert, sowte Bereiche zur Initiation und Termination von Translation 
und Transkription enthalt, unter Bedingungen inkubiert, die die Expression der kodierenden Sequenz ermdglichen. 

12. Verfahren nach Anspruch 11, bei dem die Aminosaure-Sequenz des Peptids mindestens 8 Aminosauren umfafft. 

J 5 13. Verfahren nach den Anspruchen 11 Oder 12, bei dem der Locus mindestens fur einen Teil der variablen Region 
einer (J-Untereinheit eines T-Zell-Rezeptors kodiert. 

14. Verfahren nach Anspruch 13, bei dem der Locus mindestens fur einen Teil einer Vp 12 - Oder Vp 4 -Region kodiert. 

20 is. Verfahren nach Anspruch 13, bei dem der Locus das humane Aquivalent zu dem Locus Vp 8 -,, Vp 8i V(J 8 3 oder 
VG 17a der Maus ist. 

16. Verfahren nach jeglichem der Anspruche 11 bis 13, bei dem die Autoimmunerkrankung die Zerstdrung von Glia- 
zellen und/ -oder von Myelin umfaftt. 

2S 

17. Verfahren nach Anspruch 16, bei dem die Autoimmunerkrankung Mutiple Sklerosis ist. 

18. Verfahren nach jeglichem der Anspruche 11 bis 13, bei die Autoimmunerkrankung rheumatische Arthritis, syste- 
mischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-syndrom, Thyreoiditis, 

30 Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

19. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung zur Hemmung von durch Lymphozyten 
gesteuerten Angriffen auf humane syngene Zellen, die mit einer Autoimmunerkrankung assoziiert sind, bei dem 
man einen monoklonalen Antikorper mit Spezifitat fur eine Aminosaure-Sequenz, die von einem Locus fur eine 

35 variable Region eines T-Zell-Rezeptors kodiert wird, die mit der Autoimmunerkrankung assoziiert ist, mit einem 
pharmazeutisch akzeptablen Tragervermischt. 

20. Verfahren nach Anspruch 19, bei dem der monokbnale Antikorper etn humanisierter Antikorper ist. 

40 21 . Verfahren nach den Anspruchen 1 9 oder 20, bei dem der monoklonale Antikorper Spezifitat fur eine Aminosaure- 
Sequenz besitzt, die von einem Locus fur mindestens einen Teil der variablen Region einer p-Untereinheit eines 
T-Zell-Rezeptors kodiert wird. 

22. Verfahren nach Anspruch 21, bei dem der Locus fur mindestens einen Teil des Vf* 12 - oder Vf* 4 -Region kodiert. 

45 

23. Verfahren nach Anspruch 21, bei dem der Locus das humane Aquivalent des Locus Vp ai , vp^, V£ 8 3 oder V|$ 17a 
der Maus ist. 

24. Verfahren nach jeglichem der Anspruche 19 bis 21, bei dem die Autoimmunerkrankung die Zerstorung von Glia- 
so zellen und/-oder von Myelin umfaQt. 

25. Verfahren nach Anspruch 24, bei dem die Autoimmunerkrankung Mutiple Sklerosis ist. 

26. Verfahren nach jeglichem der Anspruche 19 bis 25, bei dem die Autoimmunerkrankung rheumatische Arthritis, 
ss systemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyreo- 
iditis, Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

27. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung zur Hemmung von durch Lymphozyten 
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gesteuerten Angriffen auf humane syngene Zellen, die mit einer Autoimmunerkrankung assoziiert sind, bei dem 
man ein Peptid, das nach einem Verfahren der Anspruche 11 bis 20 hergestellt wurde, mit einem pharmazeutisch 
akzeptablem Trager vermischt. 

5 28. Verfahren zur Herstellung eines Anti-idiotypischen Antikorpers gegen ein Peptid nach jeglichem der Anspruche 
11 bis 18, bei dem man einen monoklonalen Antikorper gegen den Idiotyp des Antikorpers mit Spezifitat fur das 
Peptid erzeugt. 



10 Patentanspruche fur folgenden Vertragsstaat : GR 

1 . Verfahren zum Nachweis der Anfalligkeit eines Menschens fur eine Autoimmunerkrankung, bei dem man die Ge- 
genwart eines Locus im Genom eines Menschen nachweist, der fur mindestens einen Teil der variablen Region 
eines T-Zell-Rezeptors kodiert, die mit dem Auftreten der Autoimmunerkrankung assoziiert ist. 

2. Verfahren nach Anspruch 1 , bei dem man Nukleinsauren nachweist, die fur den Teil der variablen Region des T- 
Zell-Rezeptors kodieren. 

3. Verfahren nach Anspruch 2, bei dem die Nukleinsaure aus genomische DNA ist. 

20 

4. Verfahren nach Anspruch 1 , bei dem man das Expressionsprodukt des Locus nachweist. 

5. Verfahren nach jeglichem der Anspruche 1 bis 4, bei dem der Locus mindestens fur einen Teil der variablen Region 
einer p-Untereinheit des T-Zell-Rezeptors kodiert. 

25 

6. Verfahren nach Anspruch 5, bei dem der Locus mindestens fur einen Teil einer Vp 12 - oder V(5 4 -Region kodiert. 

7. Verfahren nach Anspruch 5, bei dem der Locus das humane Aquivalent zu dem Locus Vp 8 v vp 82 , vp 83 oder 
vp 17a derMaus ist. 

30 

8. Verfahren nach jeglichem der Anspruche 1 bis 7, bei dem die Autoimmunerkrankung die Zerstorung Gliazellen 
und/oder von Myelin umfaBt 

9. Verfahren nach jeglichem der Anspruche 1 bis 7, bei dem die Autoimmunerkrankung Mutiple Sklerose ist. 

35 

10. Verfahren nach jeglichem der Anspruche 1 bis 5, bei dem die Autoimmunerkrankung rheumatische Arthritis, sy- 
stemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyreo- 
iditis, Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

40 if Peptid, welches eine Aminosaure-Sequenz enthalt, die von einem Locus fur eine variable Region eines T-Zell- 
I Rezeptors kodiert wird, die mit dem Auftreten einer Autoimmunerkrankung assoziiert ist. 

i 

12. Peptid nach Anspruch 11, in dem die Aminosaure-Sequenz mindestens 8 Aminosauren umfa3t. 

<5 1 3. Peptid nach jeglichem der Anspruche 1 1 oder 1 2, bei dem der Locus mindestens fur einen Teil der variablen Region 
, einer p-Untereinheit eines T-Zell-Rezeptors kodiert. 

14. Peptid nach Anspruch 13, bei dem der Locus mindestens fur einen Teil einer vp 12 - oder vp 4 -Region kodiert. 

50 1 5. Peptid nach Anspruch 1 3, bei dem der Locus das humane Aquivalent zu dem Locus Vp e A , vp 8 2 Vp 8 3 oder vp 17a 
der Maus ist. 

16. Peptid nach jeglichem der Anspruche 11 bis 15, bei dem die Autoimmunerkrankung die Zerstorung von Gliazellen 
und/oder von Myelin umfaGL 

55 

17. Peptid nach Anspruch 16, bei dem die Autoimmunerkrankung Mutiple Sklerosis ist. 

18. Peptid nach jeglichem der Anspruche 11 bis 13, bei die Autoimmunerkrankung rheumatische Arthritis, systemi- 
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scher Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-syndrom, Thyroiditis, 
Hashimoto's-Thyreoiditis Oder Myasthenia gravis ist. 

19. Verfahren zur Hersteltung einer pharmazeutischen Zusammensetzung zur Hemmung von durch Lymphozyten 
5 gesteuerten Angriflen auf humane syngene Zellen, die mit einer Autoimmunerkrankung assoziiert sind, bei denen 

man einen monoklonalen Antikorper mit Spezifitat fur eine Aminosaure-Sequenz, die von einem Locus fur eine 
variable Region eines T-Zell-Rezeptors kodiert wird, die mit der Autoimmunerkrankung assoziiert ist, mit einem 
pharmazeutisch akzeptablen Trager vermischt. 

io 20. Verfahren nach Anspruch 1 9, bei dem der monoklonale Antikorper ein humanisierter Antikorper ist. 

21 . Verfahren nach den Anspruchen 1 9 oder 20, bei dem der monoklonale Antikorper Spezifitat f Or eine Aminosaure- 
Sequenz besitzt, die von einem Locus fur mindestens einen Teil der variablen Region einer {J-Untereinheit eines 
T-Zell-Rezeptors kodiert wird 

15 

22. Verfahren nach Anspruch 21 , bei dem der Locus fur mindestens einen Teil des V(J 12 - oder vp 4 -Region kodiert. 

23. Verfahren nach Anspruch 21 , bei dem der Locus das humane Aquivalent des Locus Vp 8 v Vp e ^, V^ e 3 oder V(J 17a 
der Maus ist. 

20 

24. Verfahren nach jeglichem der Anspruche 19 bis 21, bei dem die Autoimmunerkrankung die Zerstorung von Glia- 
zellen und/-oder von Myelin umfaBt. 

25. Verfahren nach Anspruch 24, bei dem die Autoimmunerkrankung Mutiple Sklerosis ist. 

25 

26. Verfahren nach jeglichem der Anspruche 19 bis 25, bei dem die Autoimmunerkrankung rheumatische Arthritis, 
systemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyro- 
iditis, Hashimoto's-Thyreoiditis oder Myasthenia gravis ist. 

30 27. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung zur Hemmung von durch Lymphozyten 
gesteuerten Angriffen auf humane syngene Zellen, die mit einer Autoimmunerkrankung assoziiert sind, bei dem 
man ein Peptid nach jeglichem der Anspruche 11 bis 18 mit einem pharmazeutisch akzeptablem Trager vermischt. 

28. Monokionaler Antikorper mit Spezifitat fur eine Aminosaure-Sequenz, die von einem Locus fur eine variablen Re- 
35 gion eines T-Zell-Rezeptors kodiert wird und mit einer Autoimmunerkrankung assoziiert ist, zur Verwendung als 

Arzneimittel. 

29. Verwendung eines monoklonalen Antikorpers mit Spezifitat fur eine Aminosaure-Sequenz, die von einem Locus 
fur eine variable Region eines T-Zell-Rezeptors kodiert wird, die mit einer Autoimmunerkrankung assoziiert ist, 

40 zur Herstellung eines Arzneimittels zur Behandlung einer Autoimmunerkrankung. 

30. Verwendung eines monoklonalen Antikorpers nach Anspruch 29, wobei die Autoimmunerkrankung die Zerstorung 
von Gliazellen und/oder von Myelin umfaBt. 

45 31. Verwendung nach Anspruch 30, wobei die Autoimmunerkrankung Mutiple Sklerosis ist. 

32. Verwendung eines monoklonalen Antikorpers nach Anspruch 29, bei dem die Autoimmunerkrankung rheumatische 
Arthritis, systemischer Lupus erythematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, 
Thyroiditis, Hashimoto's-Thyreoiditis oder Myasthenia gravis ist. 

so 

33. Peptid nach jeglichem der Anspruche 11 bis 18, zur Verwendung als Arzneimittel. 

34. Verwendung eines Peptids nach jeglichem der Anspruche 11 bis 18 zur Herstellung eines Arzneimittels zur Be- 
handlung einer Autoimmunerkrankung. 

55 

35. Verwendung nach 34, wobei die Autoimmunerkrankung die Zerstorung von Gliazellen und/oder von Myelin umf aBt. 

36. Verwendung eines Peptids nach Anspruch 35, wobei die Autoimmunerkrankung Mutiple Sklerosis ist. 
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37. Verwendung nach Anspruch 34, wobei die Autoimmunerkrankung rheumatische Arthritis, systemischer Lupus ery- 
thematosus, Psoriasis, Pemphigus vulgaris, juveniler Diabetis, Sjogren-Syndrom, Thyreoiditis, Hashimoto's-Thy- 
reoiditis oder Myasthenia gravis ist. 

5 38, Anti-idiotypischer Antikorper gegen ein Peptid nach jeglichem der An sp ruche 11 bis 18. 



Revendications 

10 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Une methods pour d6tecter la predisposition d'un h6te humain a une maladie auto-immune, ladite m6thode con- 
sistant a detecter la presence dans un genome humain d'un locus codant pour au moins une partie de la region 

?5 variable d'un recepteur de lymphocyte T assocte a ('apparition de la maladie auto-immune. 

2. Une methode telle que revendiquee dans la revendication 1 , qui consists a ddtecter un acide nucl6ique codant 
pour la portion de la region variable du recepteur de lymphocyte T. 

20 3. Une m&hode telle que revendiqu6e dans la revendication 2, dans laquelle I'acide nucleique est I'ADN g£nomique. 

4. Une methode telle que revendiquee dans la revendication 1, qui cons ist e a detecter le produit d'expression du 
locus. 

25 5. Une methode telle que revendiquee dans Tune quelconque des revendications 1 a 4, dans laquelle le locus code 
pour au moins une portion de la region variable d'une sous-unite p d'un recepteur de lymphocyte T. 

6. Une methode telle que revendiquee dans la revendication 5 t dans laquelle le locus code pour au moins une portion 
d'une rdgion Vp 12 ou vp 4 . 

30 

7. Une methode telle que revendiquee dans la revendication 5, dans laquelle le locus est ('equivalent humain du 
locus de souris Vp e<1 , Vp 85 , vp 8>3 ou Vp 17a . 

8. Une methode telle que revendiquee dans Tune quelconque des revendications 1 a 7, dans laquelle la maladie 
3S auto-immune implique la destruction de cellules gliales et/ou de my 6 line. 

9.. Une methode telle que revendiquee dans I'une quelconque des revendications 1 a 7, dans laquelle la maladie 
auto-immune est la sclerose en plaques. 

40 1(1 Une methode telle que revendiquee dans I'une quelconque des revendications 1 a 5, dans laquelle la maladie 
i auto-immune est la polyarthrite rhumatoTde, le lupus eryth6mateux dissemine* , le psoriasis, le pemphigus vulgaire, 
' le diabete juvenile, le syndrome de Sjogren, une affection thyroidienne, lathyroidite de Hashimoto ou la myasthenic 
grave. 

& 11. Un peptide comprenant une sequence d'acides amines codee par un locus d'une region variable de recepteur de 
, lymphocyte T associee a I'apparition d'une maladie auto-immune. 

12. Un peptide tel que revendique dans la revendication 11, dans lequel la sequence d'acides amines comprend au 
moins 8 acides amines. 

so 

13. Un peptide tel que revendique dans la revendication 11 ou la revendication 12, dans lequel le locus code pour au 
moins une portion de la region variable d'une sous-unite P d'un recepteur de lymphocyte T. 

14. Un peptide tel que revendique dans la revendication 1 3, dans lequel le locus code pour au moins une portion d'une 
ss region vp, 2 ouVp 4 . 

15. Un peptide tel que revendique dans la revendication 13, dans lequel le locus est P equivalent humain du locus de 
souris Vp^.vPe.2, Vp 8 3 ou vp 17a . 
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16. Un peptide tel que revendiqu6 dans Tune quelconque des revendications 11 a 15, dans lequel la matadie auto- 
immune implique ia destruction de cellules gtiales et/ou de myeline. 

17. Un peptide tel que revendique dans la revendication 16, dans lequel la maladie auto-immune est la sclerose en 
s plaques. 

16. Un peptide tel que revendique dans Tune quelconque des revendications 11 a 13, dans lequel la maladie auto- 
immune est la potyarthrite rhumatoide, le lupus 6rythemateux dissemine, le psoriasis, le pemphigus vulgaire, le 
diabete juvenile, le syndrome de Sjogren, une affection thyroid ienne, la thyroidite de Hashimoto ou la myasthenic 
10 grave. 

19. Une composition pharmaceutique destined a inhiber une attaque a mediation lymphocytaire de cellules syng6ni- 
ques humaines associee a une maladie auto-immune, comprenant un anticorps monoclonal specif ique envers 
une sequence d'acides amines cod6e par un locus d'une region variable de r6cepteur de lymphocyte T associee 
a la maladie auto-immune, en melange avec un support pharmaceutiquement acceptable. 

20. Une composition pharmaceutique telle que revendiquee dans la revendication 19, dans laquelle I'anticorps mo- 
noclonal est un anticorps humanise. 

20 21. Une composition pharmaceutique selon ta revendication 19 ou la revendication 20, dans laquelle I'anticorps mo- 
noclonal est specifique envers une sequence d'acides amines codde par un locus comprenant au moins une 
portion de la region variable d'une sous-unite p d'un recepteur de lymphocyte T. 

22. Une composition pharmaceutique telle que revendiquee dans la revendication 21 , dans laquelle le locus code 
2S pour au moins une portion d'une region Vp 12 ou VjJ 4 . 

23. Une composition pharmaceutique telle que revendiquee dans la revendication 21 , dans laquelle le locus est Pequi- 
valent humain du locus de souris Vp 8 A , vp e2 , vp fl3 ou Vp 17a . 

30 24. Une composition pharmaceutique telle que revendiquee dans Tune quelconque des revendications 1 9 a 23, dans 
laquelle la maladie auto-immune implique la destruction de cellules gliales et/ou de myelne. 

25. Une composition pharmaceutique telle que revendiquee dans la revendication 24, dans laquelle ia maladie auto- 
immune est la sclerose en plaques. 

35 

26. Une composition pharmaceutique telle que revendiquee dans Tune quelconque des revendications 1 9 a 21 , dans 
laquelle la maladie auto-immune est la potyarthrite rhumatoide, le lupus 6ryth6mateux diss6min6, le psoriasis, le 
pemphigus vulgaire, le diabete juvenile, le syndrome de Sjogren, une affection thyroi'dienne, la thyroidite de Hashi- 
moto ou ta myasthenic grave. 

40 

27. Une composition pharmaceutique destined a inhiber une attaque lymphocytaire de cellules syng6niques humaines 
associee a une matadie auto-immune, comprenant un peptide tel que revendiqu6 dans I'une quelconque des 
revendications 11 a 18, en melange avec un support pharmaceutiquement acceptable. 

45 28. Un anticorps monoclonal sp6cifique envers une sequence d'acides amines codee par un locus d'une region va- 
riable de recepteur de lymphocyte T associee a une maladie auto-immune, pour son utilisation comme mddica- 
ment. 

29. Utilisation d'un anticorps monoclonal specifique envers une sequence d'acides amines codee par un locus d'une 
so region variable de recepteur de lymphocyte T associee a une matadie auto-immune pour la fabrication d'un me- 
dicament destine au traitement d'une matadie auto-immune. 

30. Utilisation d'un anticorps monoclonal telle que revendiquee dans la revendication 29, dans laquelle la maladie 
auto-immune implique la destruction de cellules gliales et/ou de myeline. 

55 

31. Utilisation telle que revendiquee dans la revendication 30, dans laquelle la maladie auto-immune est la sclerose 
en plaques. 
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32. Utilisation d'un anticorps monoclonal telle que revendiquee dans la revendication 29, dans laquelle la maiadie 
auto-immune est la polyarthrite rhumatoide, le lupus erythemateux dissemine, le psoriasis, le pemphigus vulgaire, 
le diabete juvenile, te syndrome de Sjogren, une affection thyroldienne, la thyroidite de Hashimoto ou la myasthenie 
grave. 

5 

33. Un peptide tel que revendique dans Tune quetconque des revendications 11 a 18, pour son utilisation comme 
medicament 

34. Utilisation d'un peptide tel que revendique dans Tune quetconque des revendications 11 a 18 pour la fabrication 
10 d'un medicament destine au traitement d'une maiadie auto-immune. 

35. Utilisation telle que revendiquee dans la revendication 34, dans laquelle la maiadie auto-immune implique la des- 
truction de cellules gliales et/ou de myelins. 

15 36. Utilisation d'un peptide tel que revendique dans la revendication 35, dans laquelle la maiadie auto-immune est la 
sclerose en plaques. 

37. Utilisation telle que revendiquee dans la revendication 34, dans laquelle la maiadie auto-immune est la polyarthrite 
rhumatoide, le lupus erythemateux dissemine, le psoriasis, te pemphigus vulgaire, le diabete juvenile, le syndrome 

20 de Sjogren, une affection thyroldienne, la thyroidite de Hashimoto ou la myasthenic grave. 

38. Un anticorps anti-idiotype dirige contre un peptide tel que revendique dans Tune quelconque des revendications 
11 a 18. 



25 



Revendications pour t'Etat contractant suivant : ES 



1. Une methods pour detecter la predisposition d'un h6te humain a une maiadie auto-immune, ladite methode con- 
sistant a detecter la presence dans un genome humain d'un locus codant pour au moins une partie de la region 

30 variable d'un recepteur de lymphocyte T associe a I'apparition de la maiadie auto-immune. 

2. Une methode telle que revendiquee dans la revendication 1 , qui consist e a detecter un acide nucieique codant 
pour la portion de la region variable du recepteur de lymphocyte T 

3S 3. Une methode telle que revendiquee dans la revendication 2, dans laquelle I'acide nucieique est I'ADN genomique. 

4. Une methode telle que revendiquee dans la revendication 1 , qui consiste a detecter le produit d'expression du 
locus. 

40 5.! Une methode telle que revendiquee dans Tune quelconque des revendications 1 a 4, dans laquelle te locus code 
j pour au moins une portion de la region variable d'une sous-unite fi d'un recepteur de lymphocyte T. 

6. Une methode telle que revendiquee dans la revendication 5, dans laquelle le locus code pour au moins une portion 
d'une region VP 12 ou Vp 4 . 

45 

7 r Une methode telle que revendiquee dans la revendication 5, dans laquelle le locus est i'equivalent humain du 
locus de souris Vp e A , Vp 85 , Vp 8 3 ou Vp 17a . 

8. Une methode telle que revendiquee dans I'une quelconque des revendications 1 a 7, dans laquelle la maiadie 
so auto-immune implique la destruction de cellules gliales et/ou de my 6 line. 

9. Une methode telle que revendiquee dans Tune quelconque des revendications 1 a 7, dans laquelle la maiadie 
auto-immune est la sclerose en plaques. 

55 10. Une methode telle que revendiquee dans I'une quetconque des revendications 1 a 5, dans laquelle la maiadie 
auto-immune est la polyarthrite rhumatoide, le lupus erythemateux dissemine, le psoriasis, le pemphigus vulgaire, 
le diabdte juvenile, le syndrome de Sjogren, une affection thyroldienne, la thyroidite de Hashimoto ou la myasthenic 
grave. 



26 



EP0 340 109B1 

11 . Un proc6d6 pour la production d'un peptide comprenant une sequence d'acides amin6s cod6e par un locus d'une 
rdgion variable de recepteur de lymphocyte T associee a ('apparition d'une maladie auto-immune, qui consiste a 
synth&iser chimiquement le peptide, ou a faire incuber une cellule h6te transformee par un vecteur comprenant 
une sequence d'ADN codant pour le peptide et comprenant 6galement des r6gions d'initiation et de terminaison 

5 de transcription et de traduction, dans des conditions qui assurent ('expression de la sequence codante. 

12. Un proc6d6 tel que revendique" dans la revendication 11, dans lequel la sequence d'acides amines du peptide 
comprend au moins 8 acides amines. 

io 13. Un proc6d6 tel que revendique" dans la revendication 11 ou la revendication 12, dans lequel le locus code pour 
au moins une portion de la region variable d'une sous-unite" ) d'un r6cepteur de lymphocyte I 

14. Un proc6d6 tel que revendiqu6 dans la revendication 13, dans lequel le locus code pour au moins une portion 
d'une region Vp 12 ou Vp 4 . 

15 

15. Un precede" tel que revendique dans la revendication 13, dans lequel le locus est I'equivalent humain du locus de 
souris Vp e/|) VP e . 2 , Vp e<3 ou VP 17a . 

16. Un precede tel que revendique dans Tune quelconque des revendications 11 a 13, dans lequel la maladie auto- 
20 immune implique la destruction de cellules gliales et/ou de my6line. 

17. Un proc6de tel que revendique dans la revendication 16, dans lequel la maladie auto-immune est la sclerose en 
plaques. t ' 

25 18. Un proc6d6 tel que revendique dans Tune quelconque des revendications 11 a 13, dans lequel la maladie auto- 
immune est la polyarthrite rhumatoide, le lupus 6ryth6mateux diss6min6, le psoriasis, le pemphigus vulgaire, le 
diabete juvenile, le syndrome de Sjogren, une affection thyroidienne, la thyroidite de Hashimoto ou la myasthenic 
grave. 

30 19. Un proc6d6 pour la production d'une composition pharmaceutique destin6e a. inhiber une attaque a mediation 
lymphocytaire de cellules syngSniques humaines associ6e a une maladie auto-immune, qui consiste a m6langer 
un anti-corps monoclonal spdeifique envers une sequence d'acides amines cod6e par un locus d'une region va- 
riable de r6cepteur de lymphocyte T associ6e a la maladie auto-immune, avec un support pharmaceutiquement 
acceptable. 

35 

20. Un precede tel que revendique dans la revendication 19, dans lequel I'anticorps monoclonal est un anticorps 
humanist. 

21 . Un precede tel que revendique dans la revendication 1 9 ou la revendication 20, dans lequel I'anticorps monoclonal 
40 est specif ique envers une sequence d'acides amines cod6e par un locus comprenant au moins une portion de la 

region variable d'une sous-unite p d'un r6cepteur de lymphocyte T. 

22. Un procede tel que revendique dans la revendication 21, dans lequel le locus code pour au moins une portion 
d'une region vp 12 ou vp 4 . 

45 

23. Un procede tel que revendique dans la revendication 21 , dans lequel le locus est I'equivalent humain du locus de 
souris Vp ej , Vp e2 , Vp 8 .3 ou vp 17a . 

24. Un precede tel que revendique dans I'une quelconque des revendications 19 k 21, dans lequel la maladie auto- 
so immune implique la destruction de cellules gliales et/ou de myeiine. 

25. Un proc6d6 tel que revendique dans la revendication 24, dans lequel la maladie auto-immune est la sclerose en 
plaques. 

55 26. Un precede tel que revendiqud dans I'une quelconque des revendications 19 a 25, dans lequel la maladie auto- 
immune est la polyarthrite rhumatoide, le lupus eryth6mateux dissemine\ le psoriasis, le pemphigus vulgaire, le 
diabete juvenile, le syndrome de Sjogren; une affection thyroidienne, la thyroidite de Hashimoto ou la myasthenic 
grave. 
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10 



27. Un proc6d6 pour la production cfune composition pharmaceutique destines a inhiber une attaque lymphocytaire 
de cellules syng6niques humaines associee a une maladie auto-immune, qui consiste a melange r un peptide 
produit par un precede tel que revendique dans Tune quelconque des revendications 11 a 20 avec un support 
pharmaceutiquement acceptable. 

28. Un precede pour la production d'un anticorps antiidiotype dirige contre un peptide tel que defini dans Tune quel- 
conque des revendications 11 a 18, qui consiste a preparer un anticorps monoclonal dirige contre I'idiotype de 
I'anticorps dirige contre le peptide. 



Revendications pour I'Etat contractant suivant : OR 



1. Une methode pour detector la predisposition d'un hdte humain a une maladie auto-immune, ladite methods con- 
si slant a detector la presence dans un genome humain d'un locus codant pour au moins une partie de la region 

15 variable d'un recepteur de lymphocyte T associe a ('apparition de la maladie auto-immune. 

2. Une methods telle que revendiquee dans la revendication 1, qui consiste a detector un actde nucieique codant 
pour la portion de la region variable du recepteur de lymphocyte T. 

20 3. une methode telle que revendiquee dans la revendication 2, dans laquelle I'acide nucieique est I'ADN genomique. 

4. Une methode telle que revendiquee dans la revendication 1, qui consiste a detecter le produit d'expression du 
locus. 

25 5. Une methods telle que revendiquee dans I'uns quelconque des revendications 1 a 4, dans laquelle le locus code 
pour au moins une portion de la region variable d'une sous-unite P d'un recepteur de lymphocyte T. 

6. Une methode telle que revendiquee dans la revendication 5, dans laquelle le locus code pour au moins une portion 
d'une region vp 12 ou V(J 4 . 

30 

7. Une methode telle que revendiquee dans la revendication 5, dans laquelle le locus est ('equivalent humain du 
locus de souris V*p e v Vp 8>2l Vp 8 3 ou Vp 17a . 

8. Une methode telle que revendiquee dans I'une quelconque des revendications 1 a 7, dans laquelle la maladie 
35 auto-immune implique la destruction de cellules gliales et/ou de myeiine. 

9. Une methods telle que revendiquee dans I'une quelconque des revendications 1 a 7, dans laquelle la maladie 
auto-immune est la sclerose en plaques. 

40 10. Une methode telle que revendiquee dans I'une quelconque des revendications 1 a 5, dans laquelle ta maladie 
i auto-immune est la polyarthrite rhumatoide, le lupus 6ryth6mateux diss6mine\ le psoriasis, le pemphigus vulgaire, 
1 le diabets juvenile, le syndrome de Sjogren, uns affection thyroTdienne, la thyroldite de Hashimoto ou la myasthenia 
grave. 

45 1 1 . Un peptide comprenant une sequence d'acides amines codes par un locus d'une region variable de recepteur de 
| lymphocyte T associee a ('apparition d'une maladie auto-immune. 

12. Un peptide tel que revendique dans la revendication 11, dans lequel la sequence d'acides amines comprend au 
moins 8 acides amines. 

so 

13. Un peptide tel que revendique dans la revendication 11 ou la revendication 12, dans lequel le locus code pour au 
moins une portion de ta region variable d'une sous-unite ) cfun recepteur de lymphocyte T. 

14. Un peptide tel que revendique dans la revendication 1 3, dans lequel le locus code pour au moins une portion d'une 
55 region VP, 2 ouVp 4 . 

15. Un peptide tel que revendique dans la revendication 13, dans lequel le locus est ('equivalent humain du locus de 
souris Vp 6 v V^ 2 , vp 8 3 ou vp 17a . 
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16. Un peptide tel que revendique dans Tune quelconque des revendications 11 a 15, dans lequel la maladie auto- 
immune implique la destruction de cellules gliales el/ou de my6line. 

17. Un peptide tel que revendique dans la revendication 16, dans lequel la maladie auto-immune est la sclerose en 
s plaques. 

18. Un peptide tel que revendique dans Tune quelconque des revendications 11 a 13, dans lequel la maladie auto- 
immune est la polyarthrite rhumatoide, le tupus 6rythemateux dissemine\ le psoriasis, le pemphigus vulgaire, le 
diabete juvenile, le syndrome de Sjogren, une affection thyroidienne, la thyroidite de Hashimoto ou la myasthenia 

w grave. 

19. Un procede pour la production d'une composition pharmaceutique destinee a inhiber une attaque a mediation 
lymphocytaire de cellules syng6niques humaines associee a une maladie auto-immune, qui consiste a melanger 
un anticorps monoclonal specif ique envers une sequence d'acides amines codee par un locus d'une region variable 

is de recepteur de lymphocyte T associee a la maladie auto-immune, avec un support pharmaceutiquement accep- 
table. 

20. Un precede tel que revendique dans la revendication 19, dans lequel I'anticorps monoclonal est un anticorps 
humanise. 

20 

21 . Un procedd tel que revendique dans la revendication 1 9 ou la revendication 20, dans lequel I'anticorps monoclonal 
est specifique envers une sequence d'acides amines codee par un locus comprenant au moins une portion de la 
region variable d'une sous-unite" P d'un r6cepteur de^lymphocyte T. 

25 22. Un proc6d6 tel que revendique dans la revendication 21 , dans lequel le locus code pour au moins une portion 
d'une region Vp 12 ou v*p 4 . 

23. Un proc6d6 tel que revendique" dans la revendication 21 , dans lequel le locus est I'equivalent humain du locus de 
sourisVp ai ,Vp e>2 ,Vp e . 3 ouVp 17a . . 

30 

24. Un proc6d6 tel que revendique dans I'une quelconque des revendications 19 a 21, dans lequel la maladie auto- 
immune implique la destruction de cellules gliales et/ou de myeiine. 

25. Un proc6d6 tel que revendique dans la revendication 24, dans lequel la maladie auto-immune est la sclerose en 
35 plaques. 

26. Un proc6d6 tel que revendique dans I'une quelconque des revendications 19 a 25, dans lequel la maladie auto- 
immune est la polyarthrite rhumatoide, le lupus 6ryth6mateux dissemine, le psoriasis, te pemphigus vulgaire, le 
diabete juvenile, le syndrome de Sjogren, une affection thyroidienne, la thyroidite de Hashimoto ou la myasthenic 

40 grave. 

27. Un precede pour la production d'une composition pharmaceutique destinee a inhiber une attaque lymphocytaire 
de cellules syng6niques humaines associee a une maladie auto-immune, qui consiste a meianger un peptide tel 
que revendique dans I'une quelconque des revendications 11 a 18 avec un support pharmaceutiquement accep- 
ts table. 

28. Un anticorps monoclonal specifique envers une sequence d'acides amines cod6e par un locus d'une region va- 
riable de recepteur de lymphocyte T associee a une maladie auto-immune, pour son utilisation comme medica- 
ment. 

50 

29. Utilisation d'un anticorps monoclonal specifique envers une sequence d'acides amines codee par un locus d'une 
region variable de recepteur de lymphocyte T associee a une maladie auto-immune pour la fabrication d'un me- 
dicament destine au traitement d'une maladie auto-immune. 

55 30. Utilisation d'un anticorps monoclonal telle que revendiqu6e dans la revendication 29, dans laquelle la maladie 
auto-immune implique la destruction de cellules gtiales et/ou de my6line. 

31. Utilisation telle que revendiqu6e dans la revendication 30, dans laquelle la maladie auto-immune est la sclerose 
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en plaques. 

32. Utilisation d'un anticorps monoclonal telle que revendiquee dans la revendication 29, dans laquelle la maladie 
auto-immune est la polyarthrite rhumatoide, le lupus erythemateux dissemine, le psoriasis, le pemphigus vulgaire, 
le diabete juvenile, le syndrome de Sjogren, une affection thyroldienne, la thyroidite de Hashimoto ou la myasthenic 
grave. 

33. Un peptide tel que revendique dans Tune quelconque des revendications 11 a 18, pour son utilisation comme 
medicament. 

34. Utilisation d'un peptide tel que revendique dans Tune quelconque des revendications 11 a 18 pour la fabrication 
d'un medicament destine au traitement d'une maladie auto-immune. 

35. Utilisation telle que revendiquee dans la revendication 34, dans laquelle ta maladie auto-immune impltque la des- 
1$ t ruction de cellules gliales et/ou de myeline. 

36. Utilisation d'un peptide tel que revendique dans la revendication 35, dans laquelle la maladie auto-immune est la 
sclerose en plaques. 

20 37. Utilisation telle que revendiquee dans la revendication 34, dans laquelle la maladie auto-immune est la polyarthrite 
rhumatolde, le lupus erythemateux dissemine, le psoriasis, le pemphigus vulgaire, le diabete juvenile, le syndrome 
de Sjogren, une affection thyroldienne, la thyroidite de Hashimoto ou la myasthenic grave. 

38. Un anticorps anti-idiotype dirige con t re un peptide tel que revendique dans Tune quelconque des revendications 
& 11 a 18. 
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